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CORPORATE PROFILE

Nacalai Tesque dates back to 1846 when the company’s founder Mansuke Nakarai opened Nakarai Mansuke Shoten, Ltd., an
apothecary selling traditional Japanese and Chinese medicines. In 1958, this company’s reagent department became an independent

company, Nakarai Chemicals, Ltd.

The company has since dedicated itself to expanding its corporate base and has strived to be an enterprise that our customers
always rely on, while taking pride in its contribution to scientific and industrial development.

Making the most of this 30-year history and as a step toward the future, Nakarai Chemicals changed its corporate name to Nacalai
Tesque, Inc. in 1988. At Nacalai Tesque, we have fostered a corporate commitment to the pursuit of reliable quality and the creation
of products of real value, while serving as a vital link between humanity and science. Centering around research chemicals, the fields
of our activities include fine chemicals, diagnostics and related laboratory equipment and supplies.

The pace of scientific and technological progress in every industrial field is rapidly accelerating, and all business partners and

affiliates are required to provide even more diversified and advanced expertise.

It is our corporate policy to strive for our lofty ideals for excellence while respecting our long history and tradition. We consider it our
mission to maintain close contact with our customers by offering reliable quality in all our products, information and services, and by
making full use of the knowledge and experience of our staff.

The 30" Anniversary of COSMOSIL HPLC Column

In 2010, Nacalai Tesque reached another important milestone in the company’s history with the 30" anniversary of COSMOSIL brand
HPLC column. For the past 30 years, Nacalai Tesque has provided innovative and reliable chromatography products to the analytical
industry. Our goal has not changed since the first COSMOSIL HPLC column was developed in 1980; it is to focus on customer needs
and make customer’s separations as successful as possible by offering the highest level of products and technical support. Keeping
this goal in mind, we look forward to serving the industry for the next 30 years and beyond.
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General information

General ordering information
When placing an order with us or making an enquiry, please contact our International Business Development Group or your

local distributor. Please clearly identify the product in question when submitting your enquiry.
The speed of innovation is accelerating. We always have brand new or improved columns not listed here. There are also
many other products Nacalai Tesque can supply. Therefore we urge you to make enquiries.

Product description and availability
Please note that the product specifications are subjected to changes and the manufacturing of some product may be

stopped. Please consult the table on page 11 for cross-reference information on old products and their newer and better
equivalents.

Column identification
At the end of each section, the COSMOSIL and COSMOGEL packed columns are listed in a way that the particle size,

stationary phase, column size of the packing material can be easily determined.

38019-81 COSMOSIL 5 Cis-MS-Il 4.6 mm L.D. x 150 mm
(1) @ © @ (®)

When placing an order, please clearly indicate the product number (1), product name (2), particle size (3), type of stationary
phase (4) and column size (5).

Warranty claims
The manufacturer will replace defective columns if notified within 2 weeks of receipt of the product by the customer under

the following conditions:

1) Column abnormalities are due to accidents in shipping or rough handling.
2) The number of effective plates of the column is considerably lower than the minimum guaranteed theoretical plate
number documented in the inspection report that accompanies each column.

Please contact the International Business Development Section of Nacalai Tesque or your local distributor for additional
information.

Terms and conditions of sale
Terms are subject to conditions set forth by the authorized Nacalai Tesque distributors in each country.

Not for clinical use
Nacalai Tesque products are not intended for clinical use. While clinical applications may be shown, these products are not

validated for clinical use.
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1. COSMOSIL/COSMOGEL

® General description of the COSMOSIL/COSMOGEL packing materials

2. Column selection guide

USP

Separation Packing : : o
Sample e | Stationary phase Special fearures and applications category Page
Multi-purpose C1s column.Monofunctional
Ci-MS-II silylation on ultra-pure silica gel for separation L1 14
of the widest range of compounds
Multi-purpose C1s column using ultrapure silica
Cis-AR-II Octadecyl group gel. Features strong acid resistance and L1 16
suitable for a wide range of separation
Reversed phase column, compatible with
Cie-PAQ 100% water based mobile phases L1 18
Usable under the same condition as Crs.
Cholester Cholesteryl group Unique rigid cholesteryl structure improves 21
separation
nNAP Naphthylethyl group Stronger n-r interaction than phenyl column 24
Rg\r/]earss:d PYE Pyrenylethyl group The most powerful - interaction 26
Organic . Separation utilizing n-r interaction and
compounds NPE Nitrophenylethyl group Dipole-dipole interaction 28
(low M.W.) PBB-R Pentabromobenzyl group | Separation utilizing dispersion force 29
CN-MS Cyanopropyl group ﬁro%aé reproducibility using isocratic elution L10 31
C2-AR-II Docosyl group
Ce-MS Octyl group ) L7
Alkyl chain columns except C1s column
Ca-MS Butyl group L26 32
TMS-MS Trimethyl group L13
PE-MS Phenylethyl group n-n interaction L11
Normal B o Normal Phase chromatography with nonpolar
phase SL-I organic solvents L3 36
Hydrophilic " Retains highly polar compounds that
interaction HILIC Triazole would not be retained in C1s column 38
A novel stationary phase for saccharide
. : separation. Extended column life and
Monosaccharides | Hydrophilic | Sugar-D Secondary/Tertiary amine | E02 e . iy, Alternative to aminopropyl 4
Oligosaccharides | interaction type
NH2-MS Aminopropyl group Primary amine bonded column 43
! The most suitable reverse phased column
Protein-R Octadecyl group for proteins 44
C18-AR-300 Octadecyl group L1
Reversed Wide pore type reversed phase columns
phase Cs-AR-300 Octyl group with high acid resistance recommended L7 46
C4+-AR-300 Butyl group for the separation of proteins, polypeptides, L26
nucleic acids and other large molecules
Ph-AR-300 Phenyl group L11
Gel Diol-120-II Silica-based gel fiItrfation column for high 20 8
: : Diol grou speed separation of proteins and water L 4
Proteins | permeation | pigl-300-11 group sgluble pglymer P
DEAE Diethylaminoethyl type Weak anion-exchange
lon- QA Sggrtemary ammonium Strong anion-exchange L23
exchange - 50
CM Carboxymethyl type Weak cation-exchange
SP Sulfopropyl type Strong cation-exchange
Hydrophobic HIC . Hydrophobic interaction charomatography 53
interaction column for protein separation
Buckyprep Pyrenylpropyl group Standard column for fullerenes separation 56
Buckyprep-M Phenothiazinyl group Designed to separate metallofullerenes 57
Designed for the preparative separation of
Fullerenes . PBB Pentabromobenzyl group | fullerenes using carbon disulphide,o- 58
dichlorobenzene and toluene
NPE Nitrophenylethyl group Separation of derivatived fullerenes
i 59
PYE Pyrenylethyl group igﬂ?er?tlon of fullerenes and structural
CNT-300 NEW
Carbon Gel 3 Hydrophilic group :
nanotubes | permeation CNT-1000 NEW (neutral) Separation of soluble carbon nanotubes 60

CNT-2000 NEW

For old type columns, please refer to page 61.

B COSMOSIL columns selection guide

Reversed Phase
Octadecyl types

C18-MS-I| NEERERE

- First choice of C18

Cie-ARID 0]

- Excelent acidic resistance

Not enough

Long analysis

(page18)

- Stable performance under
100% aqueous conditions

No retention

Other special columns

Sugar-D  (page 41)

- Separation of monosaccharides
and oligosaccharides

COSMOSIL Special Columns

[ Cholesterty — [ TmNAP T — [RYE

- Usable under the same
condition as ODS
- High planarity selectivity

- Most powerful
7T - 7 interaction

$ (page 26)l

- Stronger 7 - 7 interaction
than phenyl column
(page 24*

(page 21)
Phemyl |  BNPER
(page 28) (page 29)
CN-MS | - separate different hydrophobic compounds without grage
1)
_ - Retains highly polar compounds that would not be retaine:
in C18 columns
8)
RNPOIEIRTRIN (vage 44) Buckyprep  (page 56)

- Separation of proteins and peptides

- Separation of fullerenes

B COSMOSIL columns selection guide

e Organic compounds (low M.W.)

Octadecyl group bonded column (C1s,0DS) are recommended as first-choice columns for separations of organic compounds
(low M.W.). If there is not enough separation or no retention using COSMOSIL C1s columns, COSMOSIL series offer many

kinds of specialty columns.
> Medicines

o Crude drugs

o Natural compounds

o Pesticides

> Food additives

o Vitamins

o Lipids etc.

e Saccharides

o COSMOSIL Sugar-D is recommended for the separation of monosaccharides and oligosaccharides as a first-choice column.

o For the separation of sugar derivatives, COSMOSIL C+s-PAQ is suitable as well.

e Proteins

o Please select based on the separation mode. Please refer to page 44.

e Fullerenes

o COSMOSIL Buckyprep is most suitable for the separation of fullerenes.
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3. COSMOSIL S|I|Ca paCk|ng mate”al Stationary phase construction

While C1s columns are most widely used in reversed phase HPLC, it is important to distinguish between two very different bonded
) phase formats. Monomeric type Cis format incorporates the bonding of the C1s alkyl chain to a single silica atom on the silica gel
w backbone. Monomeric type columns such as the COSMOSIL C1s-MS-Il and the MS series have excellent synthesis reproducibility,

Superior HPLC columns can be produced only with excellent packing materials very good lot-to-lot reproducibility and short mobile phase equilibration times. On the other hand, the polymeric Cis format

and superb packing technique. COSMOSIL columns are well known for their high
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incorporates a tri-functional silylation procedure whereby the octadecyl group is bonded to 2 or 3 silica atoms on the silica gel
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efficiency and high-resolution separations. Based on spherical, totally porous backbone. This increases silylation results in far greater column stability particularly in acidic mobile phase conditions. Stereo

— silica, COSMOSIL columns provide enhanced chemical and mechanical stability recognition capability is also greater than that of the monofunctional silylation type C1s columns. The polymeric format is offered in —
= as well as very high surface coverage. the AR-Il and the entire AR-300 series of COSMOSIL columns. Please refer to product descriptions and application chromatograms =
% % The selection of the Cis chemistries available enables the chromatographer to for selection guidance. % %
2 % tailor separation to special applications. The ultra pure silica based MS-II series 2 %
o _ _ _ - _ - (]
% é with widely extended pH range are developed for improved separation of basic Cro-MS-I Cre-AR-l, C1e-PAQ St -g g
s @ compounds. The C1s AR-Il phase provides increased acid resistance. Four unique  Figure. Microscopic photograph of the silica gel s “3
%)j: bonded chemistries are available for COSMOSIL specialty columns: Cholester, {'%’
- 7NAP, PYE and HILIC. These specialty columns may improve the separation N -
HO&;” i—OH
compared with conventional columns. Five highly effective phases for fullerene HaG-Si=cH 3i—o0 s|i o/s. HO-Si
— . . S| 2 [0} / OH —
= separation are also available: Buckyprep, Buckyprep-M, PBB, PYE and NPE. s HO 0 OHH{C—g; /\0 o \Q HO, OH oH =
.CH3 L) [o] OH
g> COSMOGEL packing materials are non-silica based and provide superior in ion " c/S"o /0 CHy OH ;:5
= 3 =
g exchange columns. g
S Monomeric type C1s Polymeric type Cis Silica gel surface S
Q. [oX
L . . . . . R L
) packing material and view showing a frame format of column Figure. Diagrams of different stationary phase constructions (before end-capping treatment) )
B— Micropore diameter ( A ) End-capping treatment —
H
_ v ’ . . _ . . o _
< ‘ b — The silanols (Si-OH groups) on the silica surface provided bonding site for Effect of residual silanol <
§ ‘&\' B iy stationary phases. However, part of the silanol groups remain un-capped §
> M } Inside diameter . . . Column size:  4.6mmLD.-150mm >
=) = R e R (mm 1.D.) as residual silanol groups even after the end-capping treatment, they Mobile phase: Methanol/ 20mmol/| Phosphate =3
g ] s o e 2
- u v R R T R R e cause peak tailing for basic compounds. COSMOSIL packing materials for T e e sowms Cucom witimuch -
g ‘ ’r reversed phase chromatography are of near-perfectly end-capped residual Petection: LV234nm &
~ X Sample: 1; Uracil
JEuis Silica gel Column length (um) silanol groups. SN NDimeyiemine
L I - + i 4; Benzyl Alcohol X I
T —— R-NH* (Basic compounds) . . W |
Si-O~ (Free silanol group) - o \U‘\J\i |
Basic compound can form ionic bonds with residual free silanols. The ionic bonding causes peak 5} gj ooE kL ‘ -
tailing of basic compounds if a silicabased column is not perfectly end-capped. 2 ~
< :
3 Raw material silica gel 3
[¢] . T o)
= COSMOSIL is based on ultra pure porous spherical silica gel (purity: 99.99% or higher). Low-purity silica gel contains metal SyntheSIS reprodu0|b|I|ty .
impurity which may cause interference in the separation, especially for metal coordination compounds. By using strictly selected silica gel and constant synthesis conditions, the chemically bonded type column retains a variance of
the capacity factor (k') between synthetic lots of within +10% and a variance of the separation factor (a) of within + 5%.
Metal coordination compounds The figures below show in graphic form the lot inspection results of synthesized packing material (COSMOSIL 5C1g-MS-II).
Effect of metal impurity The compounds, which have 2 or \(k ﬁ‘)\ Figure 1 shows the variance of stationary phase (octadecyl group) introduced volume which is the basic indicator of the quality
Uapuesicagel  Comenionaisicage | 10T hydroxyl groups, carboxyl 1, o " of the packing material. Figure 2 shows the end-capping efficiency of the packing material. The variance among the lots is
T 50150 oSy groups, carbonyl groups and/or amino reduced to the minimum in the COSMOSIL packed columns.
?OWWT ;é’;cﬂ/mi" ' groups in the adjacent positions, can
emperatur: ‘ _ . . k' (Naphthalene, 70% Methanol ffeine/Phenol, 30% Methanol
D vastnm complex with metal impurity, which (Naphthalene, 70% Methanol) a (Caffeine/Phenol, 30% Methanol)
Sample: - Paconol results in peak tailing. 0.5
- 5 04 - -
Table. Metal content percentage (ppm) : - g 03
. ook eria Metal content (ppm) ) 02
acking materiai
L [ g Al | Ca | Fe | Mg | Na | Ti | Total 1 0.1
e SR S Ultrapure silicagel | 4 | 10 | 11 | 3 | 12 | <1 | 41 ol P I
Normal silicagel | 32 | 450 | 26 | 88 | 56 | 134 | 786 Lot Lot
Fuigure 1. Variance of the combining volume between silica gel and C1s  Fuigure 2. Variance of end capping efficiency of the packing material
9
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4. Performance guarantee

1) Quality guarantee of packing materials

The strict quality control system of Nacalai Tesque supports the customers with an individual “Inspection Report” which

accompanies each and every COSMOSIL and COSMOGEL Packed Column (except guard columns) and an additional “Certificate

of Analysis” for the COSMOSIL 5C1s-MS-Il and 5C1s-AR-Il (4.6 mm I.D. x 150 mm and 4.6 mm I.D. x 250 mm).

e Validated columns

Product name Product number Column size
38019-81 4.6 mm I.D. x 150 mm
COSMOSIL 5C1s-MS-II
38020-41 4.6 mm I.D. x 250 mm
38144-31 4.6 mm I.D. x 150 mm
COSMOSIL 5C1s-AR-lI
38145-21 4.6 mm I.D. x 250 mm
05976-61 4.6 mm I.D. x 150 mm
COSMOSIL Cholester
05977-51 4.6 mm I.D. x 250 mm
07056-51 4.6 mm I.D. x 150 mm
COSMOSIL HILIC
07057-41 4.6 mm I.D. x 250 mm

e COSMOSIL certificate of analysis

Validate terms of the physical properties of the silica gel, the carbon content, polar selectivity, hydrophobicity, silanol

capacity, steric selectivity, inactive degree to basic and chelating compounds.

|| Certificate of Analysis ||

COSMOSIL 5C,-MS- I

Base silicagel material
Median Particle Size

50% cum vol [1m]
Surface Area [m2/g]
Pore Volume [ml/g]

Median Pore Diameter  [nm]

Carbon content %]
Atomic Emission [ppm]
Fe
Ti
Na

Chromatographic Results
TEST A
@[K’(Methyl Benzoate)/k"(Benzene)|
@[K(Toluene)/k'(Benzene)|

TEST B
@ [K'(Caffeine)/k’(Phenol)|

TEST C
@ [K’(N-Acetyl Procaiamide
/K’ (Benzyl Alcohol)]
@ [N(N"-Acetyl Procainamide)
/N(Benzyl Alcohol)|
TEST D
@[K’(8-Quinolinol
/K’ (Propylbenzene)]
@|N(8-Quinolinol
/N(Propylbenzene)]

Approved : Quality Control Dept.

Name: X wagucldil

Date: 2009.8.21

TEST A

Test Condition

Column Size. 4.6mm LD.X 150mm 2
Mobile Phase Methanol Water=60:40

Flow Rate  1.0mi/min

Detection  UV254nm

Temperature 30°C

Sample 1. Uraci

2 Methyl Benzoate
3. Benzene
4. Toluene .
'
b 0 oy
TEST B 2
Test Conditon

Column Size 4.6mm LD.X 150mm

Mabils Phase Methanol Water=30:70

FlowRate  1.0mi/min

Detection  UV254nm

Temperature 30°C

Sample 1. Uracil H
2. Caffeine
3. Phenol 1

o s (i) 10

TEST © z
Test Condition
Column Size 46mm 10.x 150mm
Mobils Phase Methanoi Phosahate
buffer(ph7)=2050 .
Flow Rate  1.0mi/min
Detection  UV254nm
Temperaturs 30°C
Sample 1. Urac
2. Procainamide
3. N-Acetylprocainamide
4Benzyl Alconal

TEST D

Test Condition

Golumn Size 4.6mm 1D.X 150mm H

Mobile Phase Methanol:Phosphate
buffer(pH?)=70:30

Flow Rate  10ml/min

Detection  UV254nm

Temperature 30°C
Sample 1. Uraci 3
2. 8-Quinolinl

3. Propyl Benzene

o O w0 e

MS-I
GEL LoT No. 29
Specification Results
4.3—46 45
320—350 321
0.9—11 0.9
11.0—13.0 11.8
155175 15.6
=5 L5
=20 83
=05 0.1
=20 17
=0.80 0.73
Z1.60 1.76
=044 0.40
=0.60 0.6
=0.30 0.38
=0.14 0.09
20.15 0.17
Nacalai Tesque Inc.
Kyoto, Japan
00-3

e 3 lot numbers
3 lot numbers are available.

Please contact us. (info.inti@nacalai.com)

Lot.A S |

LotB  —mm,

Lot.C sh

]

2) Quality guarantee of COSMOSIL packed columns

Inspection report contains data of number of theoretical plates (N),

peak asymmetry (s), capacity factor (k') and separation factor (a)

and pressure.

Inspection report

B R R R B R FOR R R R K K R B B K %
% CODE No. 3861981

% COSMOSIL PACKED COLUMN 5C18-MS—II
® SI7E

4.6 1.D.x 150 mm
WATERS

H R R R R R B R R ®E 6 B ¥

TEST CONDITION
MOBILE PHASE

FLOW RATE 1.0 ml/min
TEMPERATURE 36°C
DETECTION UV 254 nm
CHART SPEED 0.5 em/min
PRESSURE 7.2 MPa

SAMPLE CAPACITY FACTOR

( ORDER OF ELUTION )

1: URACIL -

2: METHYL, BENZOATE 1.12

3: TOLUENE 2.72

4: NAPHTHALENE 4.01

SEPARATION FACTOR
ALPHA-1= 2.42
ALPHA-2= 1.48
THEORETICAL PLATES (LAST PEAK)
= 13108
( GUARANTEE 10,800 <=TP )
PEAK ASYMMETRY (10% HEIGHT OF LAST PRAK)

= 1
( GUARANTEE  6.86 <=Pa<=1

METHANOL :WATER = 70:30

.25 )

MOBILE PHASE AT SHIPMENT: METHANOL:WATER = 70:30

=
OPERATOR 75

NACALAT TESQUE, INC. KYOTO JAPAN
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Column selection based on application data

5. Reversed phase chromatography

o Q
8 We prepare following application data to help you select separation conditions. 8
S 1) Octadecyl t 5
ctadec es
2 ) yryp 00 COSMOSIL Chromatogram Index 2
% ) More than 6,100 single compound elution profiles with full chromatographic condition description are available. They are not only %
5 w an incredible help for chromatographers, but also can be used as references in choosing conditions for similar compounds. 5
The reversed phase HPLC column is most commonly used because of the high theoretical plate number, excellent separation These data are available at our web site: http://www.nacalai.com
— characteristics, reproducibility, affordable cost and ease of use. Columns packed with the octadecyl group bonded type silica gel —
= (C1s, ODS) are the most widely employed. We offer three types of octadecyl group bonded columns: COSMOSIL C1sMS-II, 0 COSMOSIL Application Data =
% E C1s-AR-Il and C1s-PAQ, each of which has a different separation property. COSMOSIL Application Data is now available on our website. The online version includes more than 1,000 application data using ;'—; %
3 % COSMOSIL columns. The online data are searchable by name of sample and column. If you have any questions regarding the g %
o (]
E g ) o application data or separations of compounds not listed here, please feel free to e-mail us at info.intl@nacalai.com. % g
c g | Material characteristics =)
QaQ QaQ
%’ Packing material Cig-MS-II \ Cis-AR-II \ Cis-PAQ O Application data of substances in Japanese Pharmacopoeia, 15" version (246 data) %'%’
- Silica gel High purity porous spherical silica We prepare data of drugs using three kinds of C1s columns that are specified in HPLC analysis in application data of substances in -
PHEEER PEINE D S 3,5, 15 pm* ‘ 3,5, 15 ym ‘ 5 15um Japanese Pharmacopoeia, 15" version. The data are available at our web site.
= Average pore size approx. 120 A http://www.nacalai.co.jp/en/cosmosil/TheJP15.htm, or type “COSMOSIL Japanese Pharmacopoeia” at a search site. =
> Specific surface area approx. 300 m?/g >
© o
° °
Q <}
2 2
) )
a Column selection by mobile phase o
53 &
o If a mobile phase is determined, use the following chart to select an appropriate COSMOSIL column.
Stationary phase
— o Refer to application data above for choosing a mobile phase of new analysis. —
o Adjustment of pH is required for dissociative compounds.
< B o o Generally acidic mobile phase is suitable for acidic compounds, and neutral mobile phase is suitable for basic compounds. <
§ > If you are not sure about the mobile phase, try C1s-MS-l first. §
= Octadecyl group =
> 35
g' Bonding type Monomeric Polymeric g'
g Main interaction Hydrophobic interaction g
6" End-capping treatment Near.perfect treatment Methan0| Or Aceton Itrlle Y_.es 5C1 8_PAQ a
Carbon content approx. 16% approx. 17% approx. 11% concentration of 10(y° or less
— ] pH range 2 ~10%% 1.5 ~7.5%% 2~75 ——
This phase is recommended for | This phase is recommended for This phase is designed to offer ‘ NO
most applications but particularly | separations requiring acidic mobile | superior retention of polar
Feature effective for basic compounds. phase conditions. It also shows compounds and excellent YeS
superior molecular shape selectivity | reproducibility in highly aqueous 1di — _ _
< to monomeric type Cis columns. mobile phases, even in 100% ACIdIC(pH3 or leSS) 5C1 8 AR ” <
5 aqueous. 5
Q. Q.
(>f<’ XFor 2.5C1s-MS-Il, please refer to page 34. N i i g
%3Optimum pH range of columns based on silica gel is between 2 and 7.5. 0] If the mobile phase is unknown,
5C18-MS-lI 5C18-MS-II
— Difference of separation property S
Difference of separation property
5C,-MS-II 5C,-AR-II 5C,-PAQ
Column:
Column size: 4.6mml.D.-150mm
Mobile phase: Methanol/H,O = 80/20 2 s
Flow rate: 1.0 ml/min 45
Temperature:  30°C 1,
Detection: UV254nm
Sample: 1; Valerophenone (0.17pg) 3
2; Butylbenzoate (0.17pg)
3; Butylbenzene (8.0pg) 6
4; o-Terphenyl (0.17ug) 45
5; Amylbenzene (8.0pg)
6; Triphenylene (0.02pg) 6
I 1 O ]
NACALAI TESQUE, INC
AP-1017
13
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14

N Cis-MS-I| Validation .
Q . . . . AT . . (@)
8 The strict quality control system of Nacalai Tesque supports the customers with an individual “Inspection Report” which 8
% The COSMOSIL 5C+s-MS-II is a well-balanced column with better basic performance such as sharper peaks of basic compounds accompanies each and every COSMOSIL and COSMOGEL Packed Column (except guard columns) and an additional “Certificate %
g and chelating compounds, and high theoretical plate number. It is the most popular HPLC column because we produce very of Analysis” for the COSMOSIL 5C+1s-MS-Il (4.6 mm [.D. x 150 mm and 4.6 mm I.D. x 250 mm). For more informations, please refer CIQ
% consistent products and minimize variation from lot-to-lot. Furthermore we provide abundant application data with the column, so it to page 10. %
5 will help you to choose an analysis condition of your sample. c'_)
N Application data B
[ . —
- Separation property -l
T a e Parasympatholytic agents e Analgesic antipyretic drugs £z
o S Column: 5C,MS-II o S
- a Column size:  4.6mmlI.D.-150mm - 8
= Mobile phase: Methanol/ H,O = 60/40 . . . . a
3 Flowrate: 10 mimin \ COSMOSIL Application Data |, COSMOSIL Application Data S 3
% (8 Tempgrature: 30°C g (8
- Detection:  UV254nm Column Hydrophobic interaction ~ Pressure  Theoretical plates o SC st o sC st ! =~ 3
E‘ Sample: 1; Acetophenone (0.05pg) 2 a(Toluene/Benzene) (MPa) number(Toluene) cglﬁﬁﬁgize; 46mmlD.-150mm cglizﬁ'size; 46mmL.D.-150mm :3
2; Methyl Benzoate (0.5ug) obile phase: Methano! mmo! osphate obile phase: Methanol mmo| osphate
5 BeilzZne (ﬁ’giﬁi 3 . COSMOSIL 5Cis-MS- 1.96 8.3 14300 A U R E
; Toluene (2.0ug low rate: .0 ml/min low rate: .0 ml/min
A company Cis 1.99 13.0 16800 f‘emper;ture: ;(;)"C ? E"emper;ture: ;(?“C ' 2 .
f— Detection: UV210nm, 0.2AUFS Detection: UV254nm, 0.16AUFS f—
= B company Cis 1.94 8.0 14000 =
_(J; L L L — Sample: 1; Atropine Sulfate Sample: 1; Acetoaminophen 'jO>
g 0 NASCALAI TESQUEI,DINC C company Cis 1.69 11.2 5600 2; Scopolamine Hydrobromide 23;. g\rxipyrine o -g
8 APo21 | D company Crs 1.84 10.5 14200 L 4 Phenacetin 8
S o— 10 20 30 fr—;} 0 o E) 5
8 Time(min) Time(min) 8—
&" NACALAI TESQUE, INC NACALAI TESQUE, INC EJ"
. . i i AP-0064 AP-0070
Analysis of basic compounds and metal coordination compounds
The COSMOSIL 5C+s-MS-II column, taking advantage of a new end-capping treatment, can replace the original COSMOSIL Cis
< (ODS) column. A new end-capping treatment with polar groups for "shield effect" has significantly improved peak shape for basic ) ) ) <
= - . . . —
o compounds. Ultra pure silica gel with low trace-metal content is used for COSMOSIL columns; thus the columns provide excellent Orderlng information o
=y 0
g. peak shapes for chelating compounds. e Analytical / Preparative column (Particle size: 5 um) g
;—’ COSMOSIL 5C+s-MS-II Packed Column COSMOSIL 5C1s-MS-1I Guard Column ;—J
2 . L Column size Product b Column size Product b Column size Product b S
® Basic compounds Metal coordination compounds 1.D. x length (mm) | oQUCRUMOET 1y by length (mm) | OCUCtMUMOET by length (mm) | oCUCt numboer ®
1.0x 50 02824-31 4.6x100 38018-91 4.6x10 38014-31
— Column: 5C,¢-MS-II 4 Column: 5C,¢-MS-1T -  —
Column size: 4.6mml.D.-150mm Column size:  4.6mml.D.-150mm 1.0x150 02896-01 4.6x150 38019-81 4.6x10 Cartr|dge><>< 38015-89
Mobile phase: Methanol/ 20mmol/I Phosphate Mobile phase: Acetonitrile / 20mmol/l Phosphoric Acid §
buffer(pH7) = 20/80 =5/95 2.0x 30 05876-71 4.6x150 3 lots set* 09397-73 10x20 38016-11
Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min
Tomperature: 30°C Temperature: 30°C 2.0% 50 04355-21 4.6x250 38020-41 20%20 05790-81
= e pramide (0380 : Peteetions - Gvzdonm 2.0x100 05597-31 6.0x150 38021-31 20x50 34371-71 <
2 2 v-Aceniprocainamide (02318) 5 Sample: - Oxine-copper 2.0x150 38025-91 6.0x250 38022-21 28x50 34347-01 2
o) 3; Benzylalcohol (5.63ug) [¢)]
x 2.0x250 05761-61 10x 50 05789-21 % For 4.6x150 3 lots set, please refer to page 11. x
3% 3 cartridges included, needs a holder.
3.0x100 05458-51 10x150 34355-91 Please refer to page 76.
——
L 0 N 5( n 10 3.0x150 34245-31 10%250 38023-11
in) e (min
’ NACALAI TESQUE,INC NACALAI TESQUE, INC 3.0x250 34254-11 20x150 05091-41
AP-1010 AP-0143 4.6x 30 34341-61 20x250 38024-01
4.6% 50 38017-01 28x250 05760-71
e Preparative column (Particle size: 15 pm) e Fast LC column (Particle size: 3 um)
COSMOSIL 15C1g-MS-II Packed Column COSMOSIL 15C+g-MS-Il Guard Column COSMOSIL 3C1s-MS-Il Packed Column
Column size Column size Column size
1.D. x length (mm} Product number 1.D. x length (mm) Product number L.D. x length (mm) Product number
28%250 34525-61 28%50 05885-51 2.0x 50 05514-01
50%250 05886-41 50%50 34527-41 4.6% 10 38065-71
50%500 34531-71 4.6% 50 38066-61
4.6%100 38067-51
For more informations, please refer to page 33 for 15C1s-MS-Il and page 34 for 2.5C1s-MS-II.
For flow rate and and device of semi-micro columns, or preparative columns, please refer to page 175.
15



LC/MS Application data

C1s-AR-I

2 2
(] . . . . . (72
% The COSMOSIL 5C1s-AR-Il packed column features a polymeric type of C1s reversed phase material. The column employs an ultra- e Identification of herbal medicine constituents by LC/MS %
» - . . i . s . . . »n
= pure silica gel low in metal impurities and has near-perfect end-capping. In addition, it has stronger acid resistance than the =
% COSMOSIL 5C1s-AR. The COSMOSIL 5C1s-AR-Il column is especially effective for the separation of chelating compounds as well { YO %
— - -
(@) as both acidic and basic compounds. @]
= . . ’“A?g g Impurity may lack of =
— | Acid resistance HPLC tris part -
Q0 Ko}
3 <. . . . . . . . . "5 5C18-AR-I e g7 Aconitine 3 <
D o The acidic resistance of COSMOSIL 5C1s-AR-ll is much improved compared with commercially available monomeric type octadecyl 2 Omml.D.x150mm L 7\ UV | Mweses7s D o
8 _o? stationary phases. It retains high performance even in case of acidic mobile phases commonly used to separate acidic compounds ; / \ g gj,
kel B xe]
S g and peptides. | : S g
c O | c O
aae v QqQ
§ 100% ] ¥ i o= 2
& 8——8—3a SR 1 I
2 90% \\ - =3
80%
_ K N _
= 0% ” =
> 900e3 MS 2500e3 MS >
3 60% —E—COSMOSIL5CIFAR—>"¥-< oo 3
> —8— Conventional monomeric C1s 7063 2002 5
2 50% ‘ Figure. ones 1750 Y
S 0 100 200 300 400 500 Decomposition test in 0.1% Trifluoroacetic acid solution at 60°C. 50003 ::::Z S
8 Time (hour) Capacity factor(k’) = Naphthalene, 003 100063 8‘
5 Mobile phase: 70% Methanol 30063 75063 &
20063 500e3-
100e3 sbe 250e3- 586 668
— 063 65,97 129 5, 279 003597 5701 6304 |6g4 2 —
1 200 300 400 5 600 700 n/z 100 200 El 400 500 . 5 700 m'z
objective substance
. . Impurity (MW 586) Aconitine (MW 646)
= | Application data o o =
= . . . =
8 e Peptides e Organic acids 8
=] 5
8 Ordering information 3
3 COSMOSIL Application Data COSMOSIL Application Data 3
o8 e Analytical / Preparative column (Particle size: 5 um) o
Column:  5C,-AR-II Column:  5C,-AR-II 2 COSMOSIL 5C1s-AR-II Packed Column COSMOSIL 5C1s-AR-Il Guard Column
1(\:/[00111;‘31:;}1::;' ,163](;21“/[')[;:-033 2 I?/I(lell:g]enpslg:;' ﬁdggzlnlogééi)gg/l Phosphoric Acid ! Column size Column size Column size
¢ A5 0.05% z 3 : Product number Product number Product number
B; 0.05%TFA-Acetonitrile 4 =20/80 I.D. x length (mm) I.D. x length (mm) I.D. x length (mm)
B conc. 10— 40% 20min Linear gradient Flow rate: 1.0 ml/min
Flow rate: 1.0 ml/min Temperature:  30°C 1.0x 50 02955-21 4.6x100 38143-41 4.6x10 38141-61
Temperature:  30°C Detection: UV254nm, 0.5AUFS .
Detection:  UV220nm 4 1.0x150 02951-61 4.6%x150 38144-31 4.6x10 Cartridge™* 38008-89
< Sample: 1; Gallic Acid 0.63pg) <
'5 Sample: ;;/(\)xy?ocin _— ) (([())gpg)) e g; I(;rzt;ifil%hg(jic Acid Eggéﬁé; 2.0x 30 05098-71 4.6x150 3 lots set* 09396-83 10%20 38148-91 5
; Angiotensin luman . ; Gentisic Aci . .
o 3; Angiotensin I(Human) (0.85:) 4; Phthalic Acid (0.6352) X 2.0x 50 34400-81 4.6x250 38145-21 20x20 34458-51 &
: 4 Substance P (08ne) | _M_ 2.0x100 34469-11 6.0x150 38146-11 20x50 34479-81 =
—— n . * e aim * 2.0x150 37992-51 6.0x250 38147-01 28x50 34363-81
NACALAITESQUE, INC NACALAITESQUE, INC 2.0x250 05272-71 10x 50 05369-21 %  For 4.6x150 3 lots set, please refer to page 11.
AP-0351 AP-0159 %% 3 cartridges included, needs a holder.
3.0x100 05791-71 10x150 34350-41 Please refer to page 76. e
e Salicylic acid esters e Parabens 3.0x150 38028-61 10x250 38149-81
3.0x250 38029-51 20%150 34316-01
4.6x 30 05877-61 20x250 38150-41
COSMOSIL Application Data COSMOSIL Application Data 4.6x 50 38142-51 28x250 34362-91
Column: 5C -AR-II Column: 5C,-AR-IT
f/[olg{;m shizer i-élr%m_lt»l?l»-/lf{ogm o 5 Islolll:f;m shize: ;*\vélrilm!t-f_)l--/lf{OEm s e Preparative column (Particle size: 15 pm) e Fast LC column (Particle size: 3 uym)
obile phase: cetonitrile LU= ob1le phase: cetonitrile; LU= 2
;bw faleti ;b({}gﬂ/mi" ‘ ?OW ralct: ;-é)gl/min COSMOSIL 15C1s-AR-1I Packed Column COSMOSIL 15C+g-AR-Il Guard Column COSMOSIL 3C+s-AR-Il Packed Column
emperature: emperature: ° a
Detection:  UV254nm, 0.2AUFS Detegtion: UV254nm, 0.12AUFS Column size Product number Column size Product number Column size Product number
Sample: 1; Methyl Salicylate  (2.3pg) Sample: 1; Methyl p-Hydroxybenzoate ~ (0.125pg) ‘ I.D. x Iength (mm) I.D. x Iength (mm) I.D. x Iength (mm)
2; Ethyl Salicylate (2.6ug) 2; Ethyl p-Hydroxybenzoate (0.125ug) 28%250 37978-51 28%50 38030-11 2.0x 50 05478-91
3; Propyl Salicylate (2.3ug) 1 3; Propyl p-Hydroxybenzoate  (0.125ug)
4; Butyl Salicylate (2.6pg) 4; Butyl p-Hydroxybenzoate (0.125ug) 50%250 38058-71 50x50 38057-81 4.6x 10 38068-41
L)JL \ L N ) 50x500 05884-61 4.6x 50 38069-31
o e i ° Tine (ain) ° 4.6x100 38070-91
NACALAI TESQUE, INC NACALAI TESQUE, INC For more information on 15C+s-AR:-Il, please refer to page 33.
For flow rate and device of semi-micro columns, or preparative columns, please refer to page 175.
AP-0165 AP-0099
17
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C 18- PAQ e Ascorbic acid e 2-Phenylethyl glycosides

8 8
7 . . . . (72
% The COSMOSIL 5C1s-PAQ maintains stable retention time even in 100% aqueous mobile phases. The new polymeric linking style COSMOSIL Application Data COSMOSIL Application Data %
g gives this column a strong acidic resistance so that it is compatible with mobile phases of acidic pH that can permanently damage Column: 5C.PAQ Coum SC.PAQ CIQ
L 18” L 18”
% conventional octadecyl stationary phases. This type is especially good for separation of hydrophilic compounds. gl‘j)‘gﬁ‘c"pﬁ:c ;(‘)(:;nnzll}]l)i;lfjs();l::;ic Aeid f/{;‘;ﬁ‘eﬂ;ﬁe :fgxfiag)ﬁggml/ Ho— siss 3 %
— Flow rate: 1.0 ml/min Flow rate: 1.0 mI/min - =
(@] Temperature:  30°C Temperature:  30°C o
Detection: UV245nm, 0.16AUFS Detection: UV210nm
Sample: Ascorbic Acid  (0.1pg) Sample: 1; 2-Phenylethyl-B-melibioside
= sy 2; 2-Phenylethyl-B-gentiobioside =
— | Stable performance under 100% aqueous conditions 31 2-Phenylethyl-B-lactoside -
& 4; 2»Phenylethyl-ﬁ-cellobif)side ey
i =4 5; 2-Phenylethyl-B-maltoside (-_‘R c.
% % mobile phase flow stopped Analysis resumed L ‘) % g-
o =5 — 1 | L 1 —L . | | | - S >0
= S 0 0 5 (min)10 0 10 20 30{min} a
Q % 8 102/0 + + NACALAI TESQUE, INC NACALAI TESQUE, INC Q %
8_ 9,, 2] 100% AP-0372 Data courtesy of Dr. K. Sakata, Dr. B. Shimizuoto, Institute for Chemical Research, Kyoto University 8 9'_
c O © [<ie]
QaQ S 98% QaQ
) x )
=2 8 96% N =
< = . . . . 2
g 94% 6— COSMOSIL5CiePAQ The figure sh9ws the change of retention time for thymine with 100% . . .
e 92% Comventional Crs aqueous mobile F)hase (20 mmol/l phospha.te buffer pH7). The sample Ordermg |nformat|on
S was analyzed 4 times (1 hour). Flow of mobile phase was then stopped
= E  90% 0 50 100 150 for 1 hour. The sample was analyzed under the same condition again e Analytical / Preparative column (Particle size: 5 um) =
_(J; min after 1 hour. The conventional Cis lCO|l:lmn showed chahge .of retention COSMOSIL 5C+5-PAQ Packed Column COSMOSIL 5C+5-PAQ Guard Column _JO>
=i time, but COSMOSIL 5C+s-PAQ maintained stable retention time. Col - Col - Col - §=1
8 oumn size Product number oumn size Product number oumn size Product number 8
= I.D. x length (mm) I.D. x length (mm) I.D. x length (mm) =
Z 1.0x 50 05792-61 4.6x100 05799-91 4.6x10 02484-91 g_
% A Iication data 1.0x150 05793-51 4.6x150 02486-71 10x20 34457-61 ;._’..
Pp 2.0x 30 05878-51 4.6x250 02485-81 20%20 05803-11
e Organic acids e Nucleobases and Nucleosides 2.0x 50 05794-41 6.0x150 34419-61 20x50 05804-01
2.0x100 05470-71 6.0x250 05800-41 28x50 34455-81
= . . . A 2.0x150 34449-71 10x 50 05801-31 =
5 COSMOSIL Application Data COSMOSIL Application Data 2 0x250 05795-31 10%150 34466-41 5
S 1,2 3.0x100 05796-21 10x250 34376-21 S
3. Column: 5C,-PAQ Column: 5C,-PAQ =3
3 Column'size: 4.6mmlD.-250mm s Column size: 4.6mmLD.-150mm 3.0x150 05797-11 20%150 34476-11 5
= Mobile phase: 20mmol/l Phosphate buffer(pH2.5) Mobile phase: 20mmol/I Phosphate buffer(pH7) , =
3 e s : e 301250 05798-01 20<250 34373-51 5
— Temperature:  30°C Temperature:  30°C 46)( 30 05879_41 28)(250 34456_71 —+
@ Detection: UV210nm 7 8 10 Detection: UV260nm 3 @
6 . 4.6x 50 34451-21
Sample: 1; Glycolic Acid (6.3ug) 9 Sample: 1; Cytosine  (0.16pug) 6
2; Tartaric Acid (4.0pg) 2; Uracil (0.16png)
3; Malic Acid (6.4pg) 3; Cytidine  (0.32pg)
4; Lactic Acid 13 4; Uridi 0.24 : . . o
S;Ai;'icc Af;id Emﬁ)) 5 G:llarll?:e Eamﬁg i lﬂ 7 e Preparative column (Particle size: 15 pm)
6; Citric Acid (6.3pg) 6; Thymine (0.16pg) 10
7, Suceinic Acid e J 7: Adenine (0.0808) JM ”}\ f\ ; COSMOSIL 15C+s-PAQ Packed Column COSMOSIL 15C1g-PAQ Guard Column
< g; Maleic Acid ’ (0.306yg) — — g; Gsanozine (8.;:%) l;l—i\; Column size Product b Column size Product b <
: ; Propionic Aci 1 B 10 (min) ;T e X ¥ 4 i i * ol w— s
=1 10: Fumaric Acid Eo.oﬁ)g) NACALAITESQUE, INC 10: Adenosine Eo.mﬁg NACALAITESQUE, INC I.D. x length (mm) roduct number I.D. x length (mm) roduct number =
9] Arioss Ao 28x250 05888-21 28x50 05887-31 3]
e dNTPs e Catecholamines 50%250 05890-71 50%50 05889-11
50x500 05891-61
For more information on 15C1s-PAQ, please refer to page 33.
COSMOSIL Am)lication Data COSMOSIL Annlication Data For flow rate and device of semi-micro columns, or preparative columns, please refer to page 175.
Column: 5C-PAQ 1 Column: 5C,¢-PAQ
Column size:  4.6mmlI.D.-250mm 2 3 Column size:  4.6mml.D.-250mm
Mobile phase: 20mmol/l Phosphate buffer(pH7) 4 Mobile phase: 20mmol/l Phosphate buffer(pH7.0) 5
Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min
Temperature:  30°C Temperature:  30°C 3
Detection: UV260nm, 0.16AUFS Detection: UV270nm 1 4
Sample: 1; dCTP (Immol/l) Sample: 2 N
2;dTTP (1mmol/1) 1; L-Noradrenaline (0.38pg)
3; dGTP (Immol/l) 2; L-Adrenaline (0.38pg)
4; dATP (Immol/T) 3; DL-3-Methoxy
Injection 0.5ul -4-hydroxymandelic Acid (0.56pg)
4; L-DOPA (0.56ug)
5; Dopamine Hydrochloride (1.13pg)
h 3 (min,1'0 6; Homovanillic Acid (1.13pg)
NACALAI TESQUE, INC ¢ NACSALAI TESQ‘[“JE, INC e
AP-0371 AP-1056

18 19



o
o}
n
<
o)
(2}
'=
I
0
—
o

10npoud pajejal
AydeiBojewolyo pinbi

ejep uoneol|ddy |||

8]J0U |BoIuyoa| Al

Xapu| ‘A

pecial culumns

Introduction

Reversed phase HPLC columns have been widely used because of their superior resolution, high theoretical plate number and
ease of use. Since hydrophobic interaction is the dominant separation mechanism in reversed phase chromatography, conventional
stationary phases such as Cis and Cs do not offer optimum selectivity for compounds with similar hydrophobicity. COSMOSIL offers
a broad selection of columns with unique stationary phases for separation of these difficult analytes. These columns offer improved
separation of structurally similar compounds that are difficult to analyze with a C1s type column.

Material characteristics
Packing material Cholester ‘ nNAP PYE NPE PBB-R
Silica gel High purity porous spherical silica
Average particle size 5 pm* 5pum
Average pore size approx.120 A
Specific surface area approx.300 m?/g
Br
Br: Br
NO,
Stationary phase 3 O O‘ | _ .
" /7-%\% e | /S‘\CHa Hac/f'\cm e ISi\CH3 T B

Cholesteryl group Naphtylethyl proup Pyrenylethyl group Nitrophenylethyl group | Pentabromobezyl group
Bonding type Monomeric type
-Hydrophobic interaction | -Hydrophobic interaction | -Hydrophobic interaction | -Hydrophobic interaction | -Hydrophobic interaction
-Molecular shape selectivity | -n-n interaction -n-mt interaction -n-1 interaction -Dispersion force
Main interaction -Dispersion force -Dipole-dipole interaction

-Charge-tansfer interaction

End-capping treatment Near-perfect treatment

Carbon content approx.20% approx.11% approx.18% approx.9% approx.8%
-Usable under condition -Stronger n-n interaction | -Strongest n-n interaction | -Dipole-dipole interaction | -Dispersion force interaction
the same as Cis than phenyl column

Feature -High molecular sharp
selectivity

3 For 2.5 um particle size, please refer to page 34.

Column slection guide

Reversed Phase (1)
Octadecyl types

C18-MS-1| JCSEEREN Not enough @
- First choice of C18 — _ - Usable under the same
condition as ODS

‘ - High planarity selectivity ~ (page 21)
C18-AR=I CEER) ) i
= idi i EOTT T T LT O - Stronger 7 -t interaction
Excelent acidic resistance » _ than phenyl Gl (page o

C18-PAQ (page18) Phenyl ﬂ - Most powerful

- Stable performance under 7 - 7T interaction (page 26)

100% aqueous conditions: - -

(page 28)  (page 29)

COSMOSIL Reversed Phase Chromatography
Special Columns

20

Cholester

COSMOSIL Cholester is a reversed phase HPLC column with cholesteryl groups bonded silica packing material, which provides
equivalent hydrophobicity like traditional alkyl group bonded silica packing materials (C1s, C30). However, Cholester offers strong
molecular shape selectivity for hydrophobic compounds to yield unique and reproducible separation patterns following the same

analytical conditions used with other ODS columns.

Hydrophobic interaction

Figure shows the comparison of hydrophobic interactions with competitive C1s columns. Cholester provides the same
hydrophobicity as alkyl group bonded types (C1s, Cao). It is not necessary to change the analytical conditions when replacing C1s or
C3o0 columns with Cholester.

Comparison of hydrophobic interaction

5C,-MS-I1 Cholester

Column:
Column size:  4.6mml.D.-150mm
Mobile phase: Methanol/H,0O = 80/20

Flow rate: 1.0 ml/min 1 2
Temperature:  30°C
Detection: UV254nm 3
Sample: 1; Benzene (1.67pg)
2; Toluene (1.67pg) 4
3; Ethylbenzene (1.67ug) 5
4; Propylbenzene (1.67ng) 6
5; Butylbenzene (1.67pg)
6; Amylbenzene (1.67pg) A
@ o B 10 CRE) 5 10 w5
(CHy)o-H
n=0-5 NACALAI TESQUE, INC
AP-1018
Molecular shape selectivity
The stationary phase of Cholester has very rigid structures and
. . . . I I I
can distinguish different molecular shapes. Cholester offers Cholester ]
improved separation for structurally similar compounds that are 5C+e-MS-Il
difficult to analyze with alkyl group bonded materials (C1s and 5Ce-AR-I ]
Cs0). As in the following example Cholester retains planar A company Cre-1
. . B C
Triphenylene longer than stereoscopic o-Terphenyl. company e
E company C1s
A company Cis-2
F company C1s
G company Cao ; II
0 1 2 3 4
a(T/0), 90%Methanol
X Particle size : 5um  (except F company : 3um)

Fig. Comparison of molecular sharp selectivity

Comparison of molecular shape selectivity

5C ¢-MS-II Cholester
Column: 1
Column size:  4.6mml.D.-150mm 2
Mobile phase: Methanol/H,0 = 90/10
Flow rate: 1.0 ml/min 1

Temperature:  30°C

Detection: UV254nm

Sample: 1; o-Terphenyl (0.1pg)
2; Triphenylene (0.01pg)

O0§0 o k

o-Terphenyl(0)  Triphenylene(T) h ] CO) 3 20 5 )
NACALAI TESQUE, INC

AP-1019
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Improvement in separation Application data

Q . . " . . . @)
8 COSMOSIL Cholester provides enhanced selectivity over traditional C+s columns and offers greater performance in separating e Catechins 8
% isomers or other closely related compounds. COSMOSIL Cholester is ideal for method development and serves as an excellent %
() ; i : ; i ; (%)
= alternative to traditional C1s columns. The figure below shows analytical data of chloroacetophenone isomers. These isomers are COSMOSIL Application Data =
% difficult to separate with C1s and Cso, but they are well resolved by COSMOSIL Cholester. 5C -MS-II Cholester %
5 Column: 7 ("_)
Column size:  4.6mml.D.-150mm
Mobile phase: A: Acetonitrile/ 20mmol/l Phosphate buffer(pH2.5) = 10/90 7
B: Acetonitrile/ 20mmol/l Phosphate buffer(pH2.5) = 30/70 R
o B conc. 0—100% 20min Linear gradient . o
- Flow rate: 1.0 ml/min —
— A company C1a-1 Temperature:  30°C —
a m-p- Detection: Uv280nm a
i <. o B company C1s Sample: 1; Gallocatechin(GC) (0.80mg/ml) N ('1 <.
Lo 5C18-MS-II o m 2; Caffeine (0.08mg/ml) o2
D9 P 3; Epigallocatechin(EGC) (0.80mg/ml) o QS
Q = > P 4; Catechin (C) (0.40mg/ml) Q =
-2 % 5; Epicatechin(EC) (0.40mg/ml) '2 %
95 6; Epigallocatechin gallate(EGCG) (0.20mg/ml) (ol
E‘ o . G g 0 TS 7; Gallocatechin gallate(GCG) (0.40mg/ml) g‘ o
QQ > Sy \ 0 s 0 E company C1s 8; Epicatechin gallate(ECG) (0.20mg/ml) ° ¢ " * (2o 0 " " (mmao qQ
o ° ¢ * . P y 9; Catechin gallate(CG) (0.20mg/ml) NACALAITESQUE, INC o
=2 Injection Vol.  1.0ul AP-1072 S
< <
e Flavones
_ A company C1s-2 —
- m-p- -
z . z
=l COSMOSIL Application Data S
& 12 SCEMSHI Cholester &
o Column: o
= B + = — Column size:  4.6mml.D.-150mm =
8 Mobile phase: A: Acetonitrile/ 20mmol/l Phosphate 8‘
a buffer(pH2.5) = 20/80 &
B: Acetonitrile/ 20mmol/l Phosphate
buffer(pH2.5) = 70/30
B conc. 0—100% 20min Linear gradient
Flow rate: 1.0 ml/min
Temperature:  30°C
Detection: UV280nm
] . S: le: —
< XParticle size: 5 um (except F company: 3 um) Mobile phase: 50% methanol, sample: Chloroacetophenone ;rﬁfc:nf (g.ggug; <
3 37 DibdroxyTavane (00508) 2
Q 4; Luteolin (0.20ug) Ie)
=) 5: Quercetin (0.20ug) 0 5 10 5 20 mim2s g 5 0 5 20 26 (min) 0
2. 6; 7-Hydroxyflavone (0.10pg)  10; Chrysin (0.05ug) 2
o 7; Baicalein (0.05ug) 115 6-Methoxyflavone  (0.05ug) NACALAI TESQUE, INC Q
QO 8 6-Hydroxyflavone  (0.05ug)  12; 3-Hydroxyflavone  (0.25ng) O
> . . . . 9; Flavone (0.05pg)  13; 5-Hydroxyflavone  (0.05pg) AP-1032 S
5 Efficiency of preparative separation 2
The figure below shows the comparison of efficiency of preparative separation with a Cis column. Both columns show good
separation. However, sample loading capacity for preparative separations can be affected by a slight difference in separation ability. ) ) )
COSMOSIL Cholester can load 4 times of sample volume compared with C1s columns. Orderlng information
e Analytical / Preparative column (Particle size: 5 ym)
< . . . COSMOSIL Cholester Packed Column COSMOSIL Cholester Guard Column <
(z_i Comparison of preparative separation Column size Column size Column size i
@ 5C,-AR-Il Cholester Product number Product number Product number )
x I.D. x length (mm) I.D. x length (mm) I.D. x length (mm) x
Column: 40 pl Injection
Column size:  4.6mmlD.~150mm 1.0x150 05968-71 4.6x150 05976-61 4.6x10 05975-71
Yiobile phase: Methanol 1 12 12 1.0%250 05969-61 4.6x150 3 lots set* 07970-03 10%20 05978-41
ow rate: 1.0 ml/min
Temperature:  30°C 2.0x 30 08565-51 4.6%x250 05977-51 20%20 05980-91
Detection: UV254nm 2
Sample: 1; Bibenzyl 2 2.0x 50 06352-91 10%150 08011-91 20%50 05981-81
2: Anthracene
:> :> 2.0x100 06948-01 10%x250 05979-31 28x50 05983-61
2.0x150 05971-11 20x150 06088-71
OOC 2.0x250 05972-01 20x250 05982-71
I 3.0x150 05973-91 28x250 05985-41
ibenzy] L — — L — L L
0 (min)§ 0 (min) 5 0 (min}§ 0 {min)5 3.0x250 05974-81 % For 4.6x150 3 lots set, please refer to page 11.
NACALAITESQUE, INC % For 2.5 um particle size, please refer to page 34
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nNAP

Q . Q
S e Berberines S
% COSMOSIL nNAP is a reversed phase HPLC column with naphtylethyl group bonded silica packing material. The naphthylethyl %
= group is composed of two fused aromatic rings and forms strong n-n interactions with unsaturated compounds. This column offers COSMOSIL Application Data =
% improved separation of compounds such as positional isomers that are difficult to analyze with alkyl group bonded materials. 5C,-MS-II SPE-MS TNAP %
5 Column: 12 ("_)
Column size:  4.6mml.D.-150mm N
Mobile phase: Methanol/ 20mmol/I Phosphate 12
: : : buffer(pH2.5)
Comparison of n-r interactions SCLMS-T = 40/60
= SPE-MS = 60/40 ! =
= COSMOSIL nNAP shows stronger n-r interactions than N 2 =
i c. phenyl columns. Temperature:  30°C ('1 <.
g{ o C1s-MS-II Detection: UV254nm 9, o
oS 2SS
Q 5 B Sample: 1; Palmatine Hydrochloride (0.2ug) Q =
-2 % 2; Berberine Hydrochloride (0.2pg) '2 %
85 Cholester | e -l _ S
538 e 2\( P )  — e R T 8
-5 B J’\ N O b NACALAI TESQUE, INC -~ =
o T )
= L e b o AP-1024 ©
=3 1 Paimatine Ghoide 2 8eberine Hyochoride =2
< PE-MS :l - - <
- e |soflavones
= 7t NAP I =
= =
2 0.4 06 08 10 12 14 16 COSMOSIL Application Data =
8 ) 5C -MS-II SPE-MS INAP 8
= a (Nitrobenzene/Benzene), 50%Methanol =
=4 Column: (o]
= Column size:  4.6mml.D.-150mm =
8 . . . . Mobile phase: A: Acetonitrile/ 20mmol/l Phosphate 8‘
= Figure. Comparison of r-r interaction buffer(pH2.5) = 10/90 &
B: Acetonitrile/ 20mmol/l Phosphate
buffer(pH2.5) = 50/50
B conc. 0—100% 20min Linear gradient 2 2 2
Flow rate: 1.0 ml/min ! 1
Temperature:  30°C 3 5 s s
. . Detection: UV260nm 6
= Application data 5 <
< pp Sample: 1; Daidzin ~ (0.05pg) 1 ¥ <
— e 2; Glycitin ~ (0.05pg) —
2 e Tolunitriles 3; Genistin  (0.05p1g) | 4
5 4; Daidzein  (0.05ug) ; ; = b : = T — : - e =t
= 5; Glycitein - (0.075pg) =
g)i 6: Genistein (0.025pg) NACALAI TESQUE, INC gJ_J
3 COSMOSIL Application Data AP1023 3
@ T
Column: 5C-MS-II p-
Column size: 4.6mml.D.-150mm
Mobile phase: 5C,-MS-11  Methanol/ H,0 = 40/60 o-jf m-
SPE-MS Methanol/ FL,O = 40/60 : : :
WA Methanol/ H,O - 50/50 SPE-MS ! Orderling information
Flow rate: 1.0 ml/min
Temperature:  30°C 5 + 75 (3 i 26 i i i ize:
D V254 ) e Analytical / Preparative column (Particle size: 5 ym)
< - TNAP P COSMOSIL tNAP Packed Column COSMOSIL =NAP Guard Column <
. Sample: o-Tolunitrile (2.0pg) CHg CHg CHg 5
= m-Tolunitrile (2.0ng) cN 5 + + 45 CoED Column size Column size Column size 2
Q. o Q.
o p-Tolunitrile (1.0pg) ©/ @ 1.D. x length (mm} Product number 1.D. x length (mm) Product number D% Iangtih (mm) Product number o
CN
N 1.0x150 08076-61 3.0x250 08081-81 4.6x10 08082-71
’ " " ’ ’ NACALAITESQUE,INC 1.0x250 08077-51 4.6x150 08085-41 10x20 08087-21
AP-1022 2.0x 30 08566-41 4.6%250 08086-31 20%20 08090-61
2.0x 50 08567-31 10x150 08088-11 20x50 08091-51
e Adrenal Cortical Hormones 2.0x100 08299-51 10%250 08089-01 28x50 08094-21
2.0x150 08078-41 20x150 08092-41
2.0x250 08079-31 20x250 08093-31
COSMOSIL Application Data 3.0x150 08080-91 28x250 08095-11
5C,-MS-II SPE-MS 7NAP
Column:
Column size: 4.6mmlL.D.-150mm
Mobile phase: 5C (-MS-II  Methanol/ H,0 = 50/50 12
SPE-MS Methanol/ H,O = 50/50 :
TNAP Methanol/ H,0 = 60/40
Flow rate: 1.0 ml/min
Temperature:  30°C
Detection: UV254nm
3
Sample: 1; Prednisolone (0.33pug) ) 2 !
2; Hydrocortisone (0.33pg) 3 2
3; Cortisone (0.33ng) 3
o § on, v § o T _on
NACALAI TESQUE, INC
o 2oz scorne AP-1023
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PYE

COSMOSIL PYE column is a reversed phase column with 2-(1-pyrenyl) ethyl groups bonded silica packing material. This column

utilizes n-r interactions originating from the planar pyrene ring structure to separate structural isomers.

Comparison n-r interaction

26

— COSMOSIL PYE provides much stronger n-n interactions than
C NAP.
Q0 |
@ . Cie-MS-I | |
o > L
=
Q
3 =) Cholester D
o -
EE 0
g- % - ‘ O‘
Q «Q |
- TINAP /1
© -
>
< PYE ]
I I I
i i Si
0.0 0.5 1.0 1.5 20 25 3.0 ch// TcH ch// TCH, Hac// TcH,
= a(Nitrobenzene/Benzene), 50%Methanol
> PE-MS nNAP PYE
B
g . . . .
oy Figure. Comparison of rt-r interactions
=
=
Q.
Q
—
Q
Application data
e Sterols
2
o' o
g COSMOSIL Application Data
3. 5C,-MS-11 TNAP SPYE
Q
2 Column:
8 Column size:  4.6mmlI.D.-150mm
o Mobile phase: 5C,-MS-1I Methanol/ H,0 = 98/2
nNAP Methanol/ H,0 = 90/10
SPYE Methanol/ H,0 = 95/5
Flow rate: 1.0 ml/min 1
Temperature:  30°C 23
Detection: UV210nm i 24 1
a
Sample: 1; Cholesterol (5.6ug) ! 2
2; Stigmasterol (5.9ug) 4
3; Campesterol 3
< 4; Sitosterol 3
'_ R=
G,
2 R R + % b : % i T + % i
C>B J:{”J%j D Jim Jic:; NACALAI TESQUE, INC
A 250 Aoy dino Ao _
Ho T l; r J:nj AP-1026
e Phthalonitriles
COSMOSIL Application Data
5C,-MS-11 INAP SPYE
Column:
Column size:  4.6mml.D.-150mm 0-,p-
Mobile phase: 5C,-MS-1I Methanol/ H,0 = 30/70
TNAP Methanol/ H,0 = 50/50
SPYE Methanol/ H,0 = 80/20
Flow rate: 1.0 ml/min p-
Temperature:  30°C m-
Detection: UV254nm 0-m- O-m- p-
Sample: o-; Phthalonitrile (0.3pg)
m-; Isophthalonitrile (3.0ug)
p-; Terephthalonitrile (0.15ug)
cN CN cN
oN L f L s 1 L L
5 (min) 10 0 5 (min) 10 o 5 (min) 10
CN NACALAI TESQUE, INC
cN
o m- p- AP-1027

e Tocopherols

COSMOSIL Application Data

5C,-MS-II a

Column:

Column size:  4.6mml.D.-150mm

Mobile phase: 5C,-MS-1I Methanol/ H,0 = 95/5
nNAP Methanol/ H,0 = 90/10
5PYE Methanol/ H,0 = 90/10

Flow rate: 1.0 ml/min

Temperature:  30°C By

Detection: UV295nm

Sample: a-Tocopherol  (R;:Me, R,:Me)
B-Tocopherol (R,:Me, R,:H)
y-Tocopherol (R;:H, R,:Me)

8-Tocopherol (R;:H, R,H)

HO Ri

|

5
B
Y
a
B 0

NAP

5
J\I\L
a
0 0 i

SPYE

20 im0

Rz
HC, 1 HC, p GHg

HsC
s "CHy

T 15 0

T 20
NACALAI TESQUE, INC
AP-1028

e Capsaicins

COSMOSIL Application Data

5C,-MS-II

Column:
Column size:  4.6mml.D.-150mm 12
Mobile phase: Methanol/ H,O = 70/30
Flow rate: 1.0 ml/min
Temperature:  30°C

Detection: UV280nm

Sample: 1; Capsaicin (1.0pg)
2; N-Vanillylnonanamide (0.5ug)

HO.
H wo .
NM Capsaicin
o CHg
bHg "

g

nNAP

-

SPYE

N N-Vanillylnonanamide
I/WCHS
She

HO. . M N :
:@\/H 0 5 min) 10 D
o

5 10 (min) o

5 10 15
NACALAI TESQUE, INC

AP-1073

Attention

1. Methanol is recommended as a mobile phase for COSMOSIL PYE column. Acetonitrile is not recommended because it has

many T electrons and interferes n-r interactions between a sample and the stationary phase.

2. The stationary phase of COSMOSIL PYE, nitrophenyl group, has a large UV absorption. When the stationary phase detaches

from silica gel and elutes, even a slight quantity can be detected and causes baseline noise. In such a case, wash the column

with tetrahydrofuran. Detachment of a small amount of the stationary phase does not deteriorate a column’s separation ability.

3. COSMOSIL PYE column is not suitable for gradient analysis.

Orderling information

e Analytical / Preparative column (Particle size: 5 ym)
COSMOSIL 5PYE Packed Column

COSMOSIL 5PYE Guard Column

I.D?fllzrgt: I(Znem) Product number I.D?fllirgﬂf I(Zrim) Product number I.D_C;IIL;:];t: I(Z;m) Product number
1.0x150 02851-71 4.6x150 37837-91 4.6x10 37903-11
2.0x150 38042-61 4.6x250 37989-11 10x20 38041-71
2.0x250 34450-31 10x250 37996-11 20x20 05867-91

20x250 38044-41 20x50 34475-21
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NPE PBB-R

Q o
? 2
% COSMOSIL NPE column is a reversed phase column with nitrophenylethyl groups bonded silica packing material. This column COSMOSIL PBB-R is a reversed phase column with pentabromobenzyl groups bonded silica packing material. This column %
g provides unique retention characteristics, slightly different from the COSMOSIL PYE column, utilizing both dipole-dipole and r-x provides unique selectivity for structurally similar compounds utilizing the dispersion force interaction. The dispersion force CIQ
% interactions. interaction of COSMOSIL PBB-R makes it useful for separation of structural isomers differing only by a double bond. %
o o
— | Selectivity for dipole-dipole interactions Application data B
° COSMOSIL NPE strongly retains 1,8-dinitronaphthalene because of the strong dipole formed by the two nitro groups positioned on e Halogen exchange reaction products =
% g_— the same side of naphthalene. COSMOSIL PBB-R strongly retains iodine atom which has a large dispersion force, than bromine atom. So it can separate halogen % %_—
3 % exchange reaction products that are difficult to analyze with C1s column. 3 %
o 9 o 9
§ é Comparison of separation property g §
In
29 SC MS-II SPYE SNPE COSMOSIL Application Data er 23
o Column size:  4.6mmlI.D.-150mm 5C,¢-MS-II kBr, PBB-R o
= Mobile phase: C,-MS-Il Methanol / H,0 = 80/20 =)
PYE Methanol / H,0 = 90/10 Column:
NPE Methanol / H,0 = 70/30 Column size:  4.6mmlI.D.-150mm
Flowrate: 1.0 ml/min 1 ' Mobile phase: 5C,-MS-II  Methanol/ H,0 = 90/10
Temperature:  30°C 4 PBB-R Methanol
= Detection: UV254nm Flow rate: 1.0 ml/min =
N Sample: 1; 1,8-Dinitronaphthalene 5 3 Temperature:  30°C N
'(::D, " 2; 1,5-Dinitronaghthalcnc DctcEtion: UV254nm . -:OD
o 3; Naphthalene 4 R 1,Br e}
C_? 4; I-Methylnaphthalene . 5 Sample: R g
9)._ 5; 1,5-Dimethylnaphthalene 2 1 2{
) NO» NO, NO, CH, CHy 2 L w s o
=} 4 g )
1,Br,
o NO, CH3 CALAITESQUE, INC e — YT v 5 0 i) ®
1 2 3 4 5 AP-1074 NACALAI TESQUE, INC
- Sample courtesy of Dr. H. Yamamoto, RIKEN AP-1029  E—
< _ <
= —
] Attention e Surfactant agents )
0 0
2 1. Methanol is recommended as a mobile phase for COSMOSIL NPE column. Acetonitrile is not recommended because it has Cig column can not separate Triton X-100 mixturem, because (-OCH2CH2-) group has little hydrophobicity. However, COSMOSIL 2.
;—’ many r electrons and interferes n-n interactions between a sample and the stationary phase. PBB-R can separate them because it distinguishes difference in the dispersion force, which depends on its molecular weight. ;—J
% 2. The stationary phase of COSMOSIL NPE, nitrophenyl group, has a large UV absorption. When the stationary phase detaches %
from silica gel and elutes, even a slight quantity can be detected and causes baseline noise. In such a case, wash the column COSMOSIL Application Data
] with tetrahydrofuran. Detachment of a small amount of the stationary phase does not deteriorate a column’s separation ability. 5C,-MS-II PBB-R —
3. COSMOSIL NPE column is not suitable for gradient analysis. go%umnr e e DL150
Mobile phasé: 5‘C|8-MS'-I'I Methanol/ H,0 = 80/10
PBB-R Methanol
< Flow rate: 1.0 mI/min <
. . . . Temperature:  30°C —_—
= Orderling information Detecion:  UV254um =
[¢] [¢]
. o Analytical / Preparative column (Particle size: 5 um) S o) .
COSMOSIL 5NPE Packed Column COSMOSIL 5NPE Guard Column (0CHAGHaOH
Column size Product Column size Product Column size Product HJCV\/\/\/Q/
B I.D. x length (mm) number I.D. x length (mm) number I.D. x length (mm) number —— e 5 + m = e L
1.0x150 05897-01 4.6x150 37902-21 4.6x10 37904-01 NACALAI TESQUE, INC
2.0x150 34328-51 4.6x250 37990-71 10%20 38045-31 P10
2.0x250 34379-91 10x250 05469-11 20%20 05868-81
20%250 38046-21 20%x50 05869-71
Orderling information
e Analytical / Preparative column (Particle size: 5 um)
COSMOSIL 5PBB-R Packed Column COSMOSIL 5PBB-R Guard Column
Column size Column size Column size
IDAX Iength (mm} Product number D)X I2ngth (mm) Product number DN IEngHY () Product number
1.0x150 05899-81 4.6x150 05697-21 4.6x10 05704-11
2.0x150 05900-31 4.6%250 05698-11 10x20 05721-81
2.0x250 05904-91 10x250 05699-01 20x20 05911-91
20%250 05700-51 20x50 05722-71
29
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CN-MS

3) Other columns

Q Q
? - 2
% w Gradient elution is commonly used for the samples containing both polar and non-polar compounds. However, gradient elution may %
fg COSMOSIL alkyl type columns also include stationary phases with packing materials of C22 (Dococyl group), Cs (Octyl group), C4 cause reproducibility problem depending on the gradient mixer and pump, and need an equilibration time for each analysis. (':”
% (Butyl group) and TMS (Trimethyl group). The order of retention force by hydrophobicity of each packing material is COSMOSIL 5CN-MS offers rapid analysis and great reproducibility using isocratic elution mode. %
o C2=C1s>Cs>C,>TMS. The columns having lower hydrophobicity than Cis or C2. are effective for separation of high hydrophobic o
compounds and compounds with big difference in hydrophobic. Hydrophobicity of Cz2 is about the same as C1s. However, . ) o
— stereoselectivity of Cz2is higher than C+s, and so C22 may provide better separation. Rapld analyS|S of samples containing both polar and non'pOIar Compounds —
= The COSMOSIL PE-MS columns (phenylethyl group) and the COSMOSIL CN-MS columns (cyanopropyl group) provide a =

z & secondary separation mode (n-n interaction). These columns are recommended when the other alkyl chain stationary phases do Application of different hydrophobic samples 1 s MsI g s

ol . .. . (4.6mmLD.-50mm) =3

2 _O:{ not offer optimum selectivity for structurally similar compounds. 5C,-MS-II 5CN-MS Methanol/ H,0 = 20/80 e ::’

- © (4.6mml.D.-150mm) (4.6mml.D.-150mm) - ©

3 3 Flow rate: 1.0 ml/min Methanol/ H,0 = 20/80 Methanol/ H,0 = 20/80 5not elute s 3

o ’Q_{ Temperature:  30°C 2 g_ %'_

e ion: .

Q (—81 . . . ISD:;T;;;?“- IlJ,V 'lglf;::)‘?omine ° Q (9‘
3 Material characteristics 2: Theophylline e 9
> 3; Caffeine 3 2 =y
= Packing material Ca-AR-II Ce-MS Cs+-MS TMS-MS PE-MS CN-MS ‘5‘ ?z;f:;: . 2 ! 5C, MSHII =

Silica gel High purity porous spherical silica oy o [ N 5 ! D{;‘.ﬁ:}.“;ﬁjﬁ 2‘2‘3})50
= Average particle size 5 um A O“"/EINj HZ}\JNI}H:]\N 5 =
Zz Average pore size approx. 120 A o & & 1,23 not separate 2z
4,5 not elute 4
% Specific surface area approx. 300 m%g Low O 5 '\ s -%
'Q_)._ hydrophobisity /L ,@.,
6. 4 s 0 5 10 15 (min) 20 o 5 10 (min) — L J 5
-] ¥ ¥ % W EE 5
Q. [oX
Q O]
) &
_ Application data
Stationary phase
< 4 e Acetoaminophen <
) )
Q Q
S "\ S
g /7‘\% H,c/i‘\CHa H,c//s‘\CHz Hsc/?\c’*@ ch/r‘\cm Hzc/i‘\c"’ COSMOSIL ADDllcatlon Data ! §_J
- 5C -MS-II 5CN-MS -
% Dococyl group Octyl group Butyl group Trimethyl group | Phenylethyl group | Cyanopropyl group Column: , %
) . _ Column size:  4.6mml.D.-150mm 2
Bondlng type Polymeric Monomeric Mobile phase: Methanol/ 50mmol/l KH,PO, 2
L N (pH4.7 with NaOH) = 20/80
— Main interaction Hydrophobic interaction Hydroph?blc mtc.aractlon Flow rate: 1.0 ml/min —
n-n interaction Temperature:  30°C
) Detection: UV225nm
End-capping treatment Near-perfect treatment 3
Carbon content approx. 19% ‘ approx. 10% approx. 7% approx. 5% approx. 10% approx. 7% Sample: zlﬁg:::ﬂ:&(: Hydrochloride Egéﬁg
< 3; 4’-Acetoxyacetanilide (0.2ng) N <
x Different of separation characteristic - - e x
NACALAI TESQUE, INC
AP-1075
5C,-MS-II 5C,,-AR-I1 5C-MS
1
COSMOSIL Application Data ! !
2 2 23 .
Column: 3 . 3
Col ize:  4.6mml.D.-150; 4 H H H
Mobile phse: Mothanol/ 1,0 - 60/40 ﬂ L Orderling information
Flow rate: 1.0 ml/min 23
Temperature: - 30°C e Analytical / Preparative column (Particle size: 5 um)
Detection: UV254nm b 5 0 [COR 5 m Wm0 g )10
Sample: 1: Acctophenone ©.05u8) 5C,-MS STMS-MS SPE-MS 5CN-MS COSMOSIL 5CN-MS Packed Column COSMOSIL 5CN-MS Guard Column
N N . 1
2; Methyl Benzoate  (0.5p1g) 1 2 ' A Column size Column size Column size
43;? ?z?‘f::: §§3ﬁ§§ , 4 ) 1.D. x length (mm} Product number 1.D. x length (mm) Product number 1.D. x length (mm) Product number
> 8 4
b 4 : 4.6x 50 38233-61 6.0x150 38237-21 4.6x10 38231-81
4.6x100 38234-51 6.0x250 38238-11 10x20 38232-71
! 4.6x150 38235-41 10x250 38239-01
——t—m —wt W S 4.6x250 38236-31 20x250 38240-61
31
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Coo-AR-ll, Cs-MS, Cs-MS, TMS-MS, PE-MS

Ordering infor

mation

e Analytical / Preparative column (Particle size: 5 ym)

COSMOSIL 5C2-AR-II

Packed Column

COSMOSIL 5C2,-AR-Il Guard Column

Column size Column size Column size
1.D. x length (mm) Product number 1.D. x length (mm) Product number 1.D. x length (mm) Product number
4.6x 50 05848-41 6.0x150 05850-91 4.6x10 04881-21
4.6x100 05849-31 6.0x250 05851-81 10%20 05554-81
4.6x150 04598-51 10%250 04969-91
4.6x250 04599-41 20%x250 05183-41
COSMOSIL 5Cs-MS Packed Column COSMOSIL 5Cs-MS Guard Column
Column size Column size Column size
1LD. x length (mm) Product number ILD. x length (mm} Product number LD} Iangth (mm) Product number
4.6x 50 38153-11 6.0x150 38157-71 4.6x10 38151-31
4.6x100 38154-01 6.0x250 38158-61 10x20 38152-21
4.6x150 38155-91 10%250 38159-51
4.6%250 38156-81 20%x250 38160-11
COSMOSIL 5C4-MS Packed Column COSMOSIL 5C4-MS Guard Column
Column size Column size Column size
IDAIEnGH (T} Product number DA IEngiiA (mm} Product number DRI En gt () Product number
4.6x 50 38163-81 6.0x150 38167-41 4.6x10 38161-01
4.6x100 38164-71 6.0x250 38168-31 10%20 38162-91
4.6x150 38165-61 10%250 38169-21
4.6x250 38166-51 20x250 38170-81
COSMOSIL 5TMS-MS Packed Column COSMOSIL 5TMS-MS Guard Column
Column size Column size Column size
1.D. x length (mm) Product number 1.D. x length (mm) Product number L.D. x length (mm) Product number
4.6x 50 38173-51 6.0x150 38177-11 4.6x10 38171-71
4.6x100 38174-41 6.0x250 38178-01 10x20 38172-61
4.6x150 38175-31 10%250 38179-91
4.6x250 38176-21 20x250 38180-51
COSMOSIL 5PE-MS Packed Column COSMOSIL 5PE-MS Guard Column
Column size Column size Column size
1.D. x length (mm) Product number 1.D. x length (mm) Product number 1.D. x length (mm) Product number
4.6x 50 38183-21 6.0x150 38187-81 4.6x10 38181-41
4.6x100 38184-11 6.0x250 38188-71 10x20 38182-31
4.6x150 38185-01 10%250 38189-61
4.6x250 38186-91 20x250 38190-21

4) Silica based preparative columns

(@)
15C18-MS-Il, 15C1s-AR-1l, 15C15-PAQ 2
18 3 18 3 18 <
O
@
—
COSMOSIL series is available in 10 mm I.D. and 20 mm I.D. for semi-preparative applications and 28 mm |.D. and 50 mm |.D. for %
preparative scales. For column sizes and packing materials not listed below, contact either your local distributor or the manufacturer @)
directly.
C
. L g
Material characteristics 3E
)
Packing material 15C18-MS-II 15C18-AR-II 15C1s-PAQ 3 %
o
Silica gel High purity porous spherical silica -g 3
: . a9
Average particle size 15 ym CC,_Z 8
Average pore size approx. 120 A g
Specific surface area approx. 300 m2/g =)
Stationary phase Octadecyl group (please refer to page 12.)
Bonding type Monomeric Polymeric -
Main interaction Hydrophobic interaction :
End-capping treatment Near-perfect treatment 3
pH range 2 ~10 15~75 2~75 g
Carbon content approx.16% approx.17% approx.11% S
This phase is recommended for most | This phase is recommended for the This phase is designed to offer %
of applications but articularly effective | separations requiring acidic mobile superior retention of polar compounds &
Feature for basic organic compounds. phase conditions. It also shows and excellent reproducibility in highly
superior molecular shape selectivity aqueous mobile phases, even in
to monomeric type C1s columns. 100% aqueous. —
- <
Application data o
o
0
e Preparative separation using 50 mm |.D. column 2.
. . . . . o . )
Carbazole is extracted from anthracene oil (coal tar) and required high purity because it is often used for analytical -
. . . . . . . o
applications. Following is the preparative separation of carbazol using a 50 mm |.D. COSMOSIL 15C+s-AR-II. T
To preparative separation
Aanalytical Preparative
(Aanalytical) (Preparative)
Column: 5C g-AR-II | Column: 15C,,-AR-1T
Column size:  4.6mmlI.D.-150mm Column size:  50mmI.D.-250mm <
Flow rate: 0.5 ml/min Flow rate: 60ml/min —
Temperature:  room temperature Temperature: room temperature g_
Detection: UV254nm Detection: UV254nm Q
Sample: Carbazole  (50mg/ml) Sample: Carbazole  (50mg/ml)
Injection Vol.  0.5ul (25pg) Injection Vol.  3ml (150mg)
L K;,J\_/\
& 5 C— % £ 5 W R 0 % W
NACALAI TESQUE, INC
Please refer to TECHNICAL NOTE 8, Inner diameter of column (scale down and scale up) at page 175.
Ordering information
Please refer to page 15 for 15C1s-MS-I11 , page 17 for 15C1s-AR-1l and page 19 for 15C+s-PAQ.
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Ultra-Fast Liquid Chromatography (UFLC) Application data

(@) . . Q
4 2.5C+5-MS-Il, 2.5Cholest " Cosoan 250 .
% . 18- - 5 . O eS er COSMOSIL 2.5Cholester offers improved resolution for compounds difficult to analyze with C1s without changing analytical %
f@ condition. (':”
T Ultra-Fast Liquid Chromatography (UFLC) columns filled with sub-2 pm particles have become widely used. Smaller particle T
il columns generate higher pressures, while provide higher theoretical plate number. Therefore the column length should be shorter, i
3 and lead to lower resolution. COSMOSIL 2.5Cholester columns provide enhanced selectivity over traditional C+s materials, and COSMOSIL Application Data 2
greater performance in separating isomers or other closely related compounds. C company 1.7umC\ 2.5Cholester
. Mobile phase: Acetonitrile/ 0.05%NaH,PO,aq. = 3/5 (2.1mmI.D.-50mm) (2.0mml.D.-50mm) o
- Flow rate: 0.7 ml/min -
[ . . . Temperature:  50°C 1 34 r
3 Material characteristics Detection:  UV206nm _5
2 g_ Sample: 1; Saikosaponin ¢ ol g-
% o Packing material Cia-MS-II Cholester g iiilﬁﬁiiﬁﬁﬁiﬁi‘ Pressure: 54.8MPa Pressure: 17.8MPa % o
o 3 ™ . . . " 4: Saikosaponin b2 2 = 3
o % Silica gel High purity porous spherical silica . Saikosaponin b1 6 ° %
2o Average particle size 2.5 um o 6; Saikosaponin d 5 6 g3
c O Injection Vol.  1.0pl c O
21 % Average pore size approx. 130 A /\ Q %
= Specific surface area approx. 330 m?/g =
Stationary phase Octadecyl group Cholesteryl group Omin Smin - Omin NACALAI TESQUE ]NCS'"“‘
Bonding type Monomeric
= Main interaction Hydrophobic interaction Hydrophobic |nteract|(')r? =
> Molecular shape selectivity Catechi >
S [ ] ©
° End-capping treatment Near-perfect treatment atechins j=1
§ Carbon content approx. 18% approx. 21% §
S o i o o
- Features sFirst choice of reversed phase column The same mobile phase as Cie COSMOSIL Application Data 5
Q °High molecular shape selectivity o}
,Q_’, H company 2umC 2.5Cholester E)'_
Q )
Column size:  3.0mml.D.-75mm 7
. . Mobile phase: A: Acetonitrile/ 20mmol/I Phosphate buffer(pH2.5) = 10/90
U |tra' FaSt qu u Id C h rO matOg ra p hy B: Acetonitrile/ 20mmol/I Phosphate buffer(pH2.5) = 30/70 7
. ) . . X B conc. 0—100% 5min Linear gradient 9
Very fast and efficient separation can be achieved using 2.5 um particles. Mixer 0.5ml s 9
. . . i . . . . Fl te: 1.0 ml/mi
= Note: Ultra high pressure liquid chromatography system or some modification of HPLC system is required for UFLC analysis. Tomporature: 40°C 8 =
) Detection: UV280nm 42 1§ 8 .
§ Sample: ;; ga}}o?atechin(GC) Egggmgmg 1 g
5 Callemne .04mg/m.
= . . Eni : 3 >
= To Ultra Fast Liquid Chromatography (o0 Oromem) =
L 5C -MS-I1(5um) 2.5C,-MS-11(2.5pm) 5; Epicatechin(EC) (0.20mg/ml) Q
] 6; Epigallocatechin gallate(EGCG) (0.10mg/ml) 5
=} Column: COSMOSIL C,-MS-II (4.6mml.D.-150mm) (3.0mml.D.-75mm) 7; Gallocatechin gallate(GCG) (0.20mg/ml) - PR —— o
(0] Column size: 2 8; Epicatechin gallate(ECG) (0.10mg/ml) ° 28 min 0 - N @
Mobile phase: Acetonitrile/ Hy0 = 70/30 , 9; Catechin gallate(CG) (0.10mg/ml) NACALAITESQUE, INC
Fl te: 1.0 ml/mi Injection Vol.  1.0ul
T:n\:;:;ure: 40°Cm e Pressure: 3.7MPa Pressure: 10.9MPa
Detection: UV254nm 3
Sample: 1; Benzene (1.67mg/ml) 4
2; Toluene (1.67mg/ml)
3; Ethylbenzene (1.67mg/ml) .2 5
4; Propylbenzene (1.67mg/ml) i H 1
< 5; Butylbenzene (1.67mg/ml) 3 4 8 Orderl I ng Info rmatlon <
5 6; Amylbenzene (1.67mg/ml) 5 G 5
a Injection Vol. 1.0yl JJJ e Analytical column (Particle size: 2.5 ym) a
. Q ' : : T e TEsouE InC COSMOSIL 2.5C15-MS-Il Packed Column =
n=0-5 . .
Column size Column size
Pr t number Pra t number
1.D. x length (mm) oduct numbe 1.D. x length (mm) oduct numbe
Comparison of analytical pressure 2.0x 50 08994-31 3.0x 50 08997-01
COSMOSIL 2.5Cholester and 2.5MS-II d ph | ith 2.5 ricle size of sili ki terial. It can b 20X 75 08995-21 30X 75 08998-91
. olester an . -1l are reverse ase columns wi . m particle size of silica packing material. It can be
o P Hm p P 9 2.0x100 08996-11 3.0x100 08999-81
used under lower pressure than competitor's 2 ym columns.
COSMOSIL 2.5Cholester Packed Column
icati olumn size lumn siz
COSMOSIL Application Data S Product number SEEL Product number
H company 2umC,, 25C,MS-II 1.D. x length (mm) I.D. x length (mm)
Column: 2 ) 2.0x 50 09000-01 3.0x 50 09049-91
Colurm size: - 3.0mml.D.-75mm 1 2.0x 75 09047-11 3.0x 75 09050-51
Mobile phase: Acetonitrile/ H,0 = 70/30 !
Flow rate: 1.0 ml/min 3 Pressure: 20.0MPa s Pressure: 11.0MPa 2.0x100 09048-01 3.0x100 09051-41

Temperature:  40°C
Detection: UV254nm

Sample: 1; Benzene (1.67mg/ml)
2; Toluene (1.67mg/ml) s
3; Ethylbenzene (1.67mg/ml) 5
4; Propylbenzene (1.67mg/ml) 6 6
5; Butylbenzene (1.67mg/ml)
6; Amylbenzene (1.67mg/ml)
Injection Vol.  1.0pl J_mf

— P —
0 25 min) 0 25 Trin)

NACALAI TESQUE, INC
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Scaling up from analytical to preparative separation

6. Normal phase chromatography

36

Q Q
(@) O
(] (%)
S S L I I Step 1 Step 2 Step 3 s
2 Mobile phase is optimized by using Maximum load capacity is optimized by Preparative separation by using c,é
T 4.6 mm I.D. x 250 mm column using 4.6 mm |.D. x 250 mm column 20 mm I.D. x 250 mm column T
hY T
o Ultra-pure silica gel of more than 99.99% purity is used for the COSMOSIL SL-II packed column series. This column provides As mobile phase, highly soluble solvent | Max. injection volume 56 pl (28 mg) Max. injection volume 1,050 pl (525 mg) o
for sample is suitable. (19 times higher than 4.6 mm 1.D.)
improved separation and reproducibility for compounds with carbonyl or phenol hydroxyl groups, which are often problematic to 1 2
— separate using conventional silica gel columns. almm —
[ L
Ie) 8
@ C @ C.
b= - ‘ot 1 2 g =
z 9 | Material characteristics g9
Q o =
o o
-g 3 Packing material SL-ll -g 3
a9 a9
5 é Silica gel High purity porous spherical silica 1 2 (C._’.. (_8‘
%_ Average particle size 3,5,15 uym %j)
< Average pore size approx. 120 A <
Specific surface area approx. 300 m%g
°High purity silica gel (>99.99%) with specially treatment
= Feature . . . =
= °Suitable for preparative separation & =
1 LM R 1
° 0 5 0 min 5 + i Tty b B o G T
%] o
0 0
g' Mobile phasel] Ethyl acetate : Hexane =10 : 90  Sample: 1. 1-Naphthol g'
H H Flow rate 0 0 4.6 mm I.D. : 1 ml/min 2. 2-Naphthol
g | Comparison with old type 20"mm 10 - 18.9 mimin OH 5
o} Temperature  Room temperature “ OH 5
Detection UV 254 nm OO OO
] Comparison with old type , 1 2 —
5SL(old type) SSL-II
< Column: Please refer to TECHNICAL NOTE 8, Inner diameter of column (scale down and scale up) at page 175 <
— Column size:  4.6mml.D.-250mm .
(0] Mobile phase: Ethanol/Hexane = 10/90 0]
% Flow rate: 1.0 ml/min g_
S. Temperature:  30°C 2 =3
o Detection: ~ UV254 . . . 5
8 Sule. L BemoicAdd (40w Ordering information 8
8 2; Salicylic 1.\cid (6.0pg) 8
o 3; Salicylamide (4.0ug) e Analytical / Preparative column (Particle size: 5 um) T
__"_L_/a\__ ‘ COSMOSIL 5SL-1I Packed Column COSMOSIL 5SL-Il Guard Column
Column size Product number Column size Product number Column size Product number
0 5 70 7 % 25 § 5 T I.D. x length (mm) I.D. x length (mm) 1.D. x length (mm)
NACALAI TESQUE, INC 4.6x 50 37999-81 6.0x150 38003-71 4.6x10 37997-01
4.6x100 38000-01 6.0x250 38004-61 10x20 37998-91
f 4.6x150 38001-91 10x250 38005-51 20x20 05874-91 f
3 >
& 4.6%x250 38002-81 20%250 38006-41 20x50 05875-81 <
: _ _ _ 28x250 34358-61 28x50 34359-51 -
Comparison with medium-pressure column
COSMOSIL SL-II offers sharper peak compared with packing materials for medium-pressure liquid chromatography and e Preparative column (Particle size : 15 ym)0 0 0 O ° (Cl::Olll'Jths of hig?r: nur;nber of theoretical plates
7 article size : 3 um L
open chromatography.
COSMOSIL 15SL-Il Packed Column COSMOSIL 15SL-Il Guard Column COSMOSIL 3SL-II Packed Column
Column size Product Column size Product Column size Product
Comparison with medium-pressure columns I.D. x length (mm) number I.D. x length (mm) number 1.D. x length (mm) number
SSL-T ) s 28%250 05893-41 28%50 05892-51 4.6% 10 38059-61
Column: 20mmlL.D. X 250mm 50%250 05895-21 50%50 05894-31 4.6% 50 38060-21
Mobile pas: EbanolHexane = 95 ot ooy cartridee - Pressue: L3P 50x500 05896-11 4.6x100 38061-11
Flow rate: 10 ml/min
Temperature: room temperature 26mmlL.D. X 104mm 26mml.D. X 104mm
Detection: UV254nm Pressure: 0.15MPa Pressure: 0.25MPa
Sample: 1; p-Xylene (8.3mg)
2; Cinnamyl Alcohol (1.7mg) 2 1
3; p-Nitrobenzyl Alcohol (4.2mg)
’ ’ ) . h NACALAI TESQUE, INC
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/. Hydrophilic interaction chromatography Application data

(@] . . . . Q
S e Melamine related compounds e BCAA (amino acid branched-chain) S
4 HILIC :
2 s s @
= COSMOSIL Application Data COSMOSIL Application Data =
3 3
5 COSMOSIL HILIC is a new column for hydrophilic interaction chromatography with Triazole bonded silica packing material. The Column: HILIC Column: HILIC c'_)
Column size:  4.6mml.D.-250mm Column size:  4.6mml.D.-250mm
hydrophilic interaction chromatography is a variation of normal phase chromatography where a polar stationary phase is used with Mobile phase: /zcem"“_r“e/)\m:f?‘)lfl70/30 Mobile phase: ﬁceio?i"“geé/ll‘;mmol/l Ammonium
mmonu..\m cetate = 1 cetate :
— a mobile phase which contains a high concentration of water miscible organic solvent and a low concentration of aqueous eluent. ?‘e‘:]”p e L mmin ?ﬁp e L aimin —
: raturc: ) rature: 1 :
= The main retention mechanism is the partitioning of the polar analytes between the polar stationary and the non-polar mobile Detection: - UV225nm Detection:  ELSD 2 =
° s phase. As it is also called "aqueous normal phase", the elution order is similar to that of normal phase and the sample elution is in Sample: -l Melamine o : . S e 0 3 o3
8= the order of increasing hydrophilicity. Without using ion-pair reagent COSMOSIL HILIC retains highly polar analytes that would not e F Valine - G0 g3
o 9 . ) ) . . " ’ ’ 1 o 9
o é be retained in reversed phase chromatography. It also shows a weak anion-exchange mechanism with the positively charged S g
Q ~ A K . . X N o =
c 0O : idi i i 0 5 10 15 (min) o s 10 15 (min) 20 58
S % stationary phase, thus acidic compound is strongly retained. acALAlTEsouE NG T NACALAI TESQUE, INC o %
o° AP-1076 AP-0312 °
0 0
< <
Material characteristics
= Packing material HILIC =
-?; Silica gel High purity porous spherical silica Optlmlzmg analytlcal COﬂdItIOﬂS %>
gl —— 2
2 P pEIE D s 5pm COMSOSIL HILIC Chromatogram Index, which includes 154 chromatograms using COSMOSIL HILIC, is now available online at 3
= i .120 A . . . I . N . . e . =
S Average pore size approx. 120 http://www.nacalai.co.jp/en/cosmosil/. This index is useful for optimizing analytical conditions for hydrophilic interaction S
a Specific surface area approx. 300 m?/g a
5 chromatography. )
o N\ )
( NH
Stationary phase NJ COSMOSIL Chromatogram Index COSMOSIL Chromatogram Index —
Triazole
Z Sample: Allantoin Sample: L-(+)-Ergothioneine 2
B a e . . o] H B
— Interactions Hydrophilic interaction, anion exchange CAS No.: [97-59-6] )K CAS No.: [497-30-3] (HO)aN. N _SH -
D N . . Molecular formula: C,H(N,O5 HN NHy Molecular formula: C,H,;N;0,S mY [0)
g Object substance Hydrophilic compounds, acidic compounds Column: HILIC Column: HILIC 00 g_
-} . .. Column size: 4.6mml.D.-250mm o NH Column size: 4.6mml.D.-250mm =1
> Feature Suitable for non-retaining by C1s Mobile phase:  Acetonitrile/ 10mmol/l A Mobile phase: ~ Acetonitrile/ 10mmol/l o
L Ammonium acetate =90/10 8} Ammonium acetate =80/20 L
8 Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min 8
= Temperature: 30°C Temperature: 30°C =
@ Detection: UV220 nm ]ﬁ Detection: UV220 nm @
Attenuation: 0.128 aufs 8 Attenuation: 0.128 aufs
. . Sampl, . 1.0mg/ml g Sampl y 1.0mg/ml B
Comparison with C+s Injection volume:  1.0ul mjection volume:  10ul 1
Retention time: 8.75min V- Retention time: 10.29min N J
. . . . . . Capacity factor:  2.02 . L T ] Capacity factor: 279 -
COSMOSIL HILIC can separate glycine and glycylglycine without ion-pair reagent. Although Cis column can separate them with apacty factor g ? ral TESQUEWINC( J apacty facter T e
ion-pair reagents, there are some disadvantages such as column equilibration, preparation of mobile phase and column HILIC-203
< deterioration. <
=3 =3
Q. Q.
[¢] ]
i Comparison with C )
omparison wi 18 5C,-PAQ 5C,-PAQ . . .
o o Ordering information
(without ion pair reagent) (with ion pair reagent) HILIC
1,2
goiumn: e e bas0 e Analytical / Preparative column (Particle size: 5 ym)
olumn size: .omml.D.-. mm
Mobile phase: ((gILII)/C\)Q /?c;:)onitrilljl/lpohmmﬁl/l /ij;?m(u;r; /5\)cetate =60/40 COSMOSIL HILIC Packed Column COSMOSIL HILIC Guard Column
18" mmo osphate buffer(pH2..
) -(Ion pair)Smmol/l Sodium /-Octanesulfonate 1 Column size Column size Column size
;lc%r;;:m: '3'(2,2‘]/‘“‘“ 1.D. x length (mm) Product number 1.D. x length (mm) Product number 1.D. x length (mm) Product number
Detection: ~ UV210nm z 1.0x150 07869-11 4.6%150 07056-51 4.6x10 07055-61
Sample: 1; Glycine (5.0mg/ml) .
vl 22; éillycylglycinc (0.125mg/ml) 1 2 1.0%250 07870-71 4.6x150 3 lots set* 09385-23 10x20 07058-31
nj.Vo Op
2.0x 30 08568-21 4.6%250 07057-41 20%20 07854-91
2.0x 50 07052-91 10%250 07059-21 20x50 07873-41
o st o s 0 mm ° j o o 2.0x100 08569-11 20x250 07060-81 28x50 07874-31
NACALAI TESQUE, INC
2.0x150 07054-71 28x250 07875-21
2.0%x250 07489-91 X for 4.6x150 3 lots set, please refer to page 11.
3.0x150 07871-61
3.0x250 07872-51
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8.Saccharide analysis Sugar-D

Q (@]
(@] o
(%} ) ) ] o ) ] ) ) (%3}
% | q ) Conventionally aminopropyl bonded stationary phases are used for liquid chromatographic analysis of mono- and oligosaccharides. %
g M General shortcomings of the conventional aminopropyl bonded phases are tailing and adsorption of certain saccharides and the CIQ
% Saccharides are not retained on standard Cis columns because of the low hydrophobicity of compounds. COSMOSIL Sugar-D and general low durability (short active life) of these columns. These problems are addressed and solved by the novel COSMOSIL %
(@) NH2-MS are specifically designed for separation of saccharides. COSMOSIL C+s-PAQ is recommended for hydrophobic glycosides Sugar-D, resulting in better (sharper) separation and much improved durability. ¢
or saccharide derivatives. o
Durability
;: 120% Decomposition condition E
3 < | Material characteristics . | o Solution Water .-
> a 100% ° Flow rate 1.0 ml/min o o
o S: Packing material Sugar-D NH.-MS g 80% Temperature  Room temperature o %
© S - - - - < ° - O
3 é Silica gel High purity spherical silica 2 60% = column 4.6 mm I.D. x 250 mm g g
% (5] Average particle size 5um % ° Mobile phase Acetonitrile : Water = 70 : 30 % [s}
«Q . «Q
] . = [m] Flow rate 1.0 ml/min -5
) Average pore size - approx. 120 A 40% )
8 .g p PP ’ U g Temperature ~ 30°C =3
< Specific surface area - approx. 300 m%g 20% |- @ Sugar-D Detection RI <
NH, OAminopropyl type Sample Maltose
0% . . . . .
°0 20 40 60 80 100 120
= Time(hr) =
€> Stationary phase ;:5
5 //Si\OH Adsorption characteristics 5
g' - - - Certain types of saccharides such as arabinose or galactose are partially or temporarily adsorbed on conventional aminopropyl g'
a Secondary/Tertiary amine Aminopropyl . ) » . . ; . . o
] ; ) stationary phases causing tailing or no elution at all. COSMOSIL Sugar-D provides superior separation and high recovery for these [
= Bonding type - Polymeric &
Object substance Monosaccharides, oligosaccharides saccharides.
End capping treatment - Near-perfect treatment 4000 s 4000 s
Carbon content approx. 4 % o] v ] i
arl - . o 1 H 3000 | -4 Malitol
B _ : . : : _ Comparison of adsorption g o -
< o First choice of saccharide analysis o Different selectivity from Sugar-D Sugar-D £ 2000 SNH,-MS 5 Ho00 <
o Hi .t & 1500 < §
6' Feature High durabllllty . . Column: 0 ; 1222 ?
% o Good quantitative analysis Column size:  4.6mml.D.-250mm 500 500 [— g—
=3 Mobile phase: Acetonitrile / H,0 = 70/30 o Iy = =3
o Flow rate: 1.0 ml/min ug [e)
QO Temperature:  30°C 1 3 L
3 Detection: RI 2 3 >
=3 =3
(] . . Sample: 1; Arabinose ®
Comparison of retention 2 Galactose
3; Maltitol
The conventional aminopropyl column is slightly more retentive than Sugar-D. The retention time of Sugar-D can be adjusted by 1 2
increasing the concentration of acetonitrile in the mobile phase by 5%-10%. —_—
0 5 )16 0 5 10 min) 15
NACALAI TESQUE, INC
< ; ; <
= Comparison of retention _
a Sugar-D 5NH,-MS g_
[¢] ]
= Column: 1 =
Colu.mn size:  4.6mml.D.-250mm A ||Cat|0n data
Mobile phase: ) 2 Acetonitrile / H,0 = 75/25 Pp
Flow rate: 1.0 ml/min 2
Temperature:  30°C e Mono- and Oligosaccharides e Polyols
Detection: RI
Sample: 1; Glucose R . X
2; Maltose o 5 10 (min)
Asctoitrle H,0 = 80/20 ] Acctoniteile /H,0= 75125 COSMOSIL Application Data COSMOSIL Application Data
2 2
Column: Sugar-D Column: Sugar-D
Column size:  4.6mmlL.D.-250mm Column size:  4.6mml.D.-250mm
5 + ) 5 R + ) 15 P} Mobile phase: Acelom’tr?’le /H,0="175/25 Mobile phase: Acetonilr?le /H,0="175/25
NACALAI TESQUE, INC Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min
Temperature:  30°C Temperature:  30°C
Detection: RI Detection: RI
Sample: 1; Rhamnose (10pg) Sample: 1; Glycerol (10pg)
2; Fructose ~ (10pg) 2; meso-Erythritol (10pg)
3; Glucose  (10pg) 3; Xylitol (10ug)
4; Sucrose  (10png) 4; Glucitol (10pg)
5; Maltose  (10ng) 5; Maltitol (10pg)
6; Raffinose (10pg) 6; Inositol (10pg)
b g 0 ) o B 10 Tmin)
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0329 AP-0330
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Application data Ordering information

o . . o
2 e Oligomaltoses e Oligofructoses e Analytical / Preparative column (Particle size: 5 ym) el
% COSMOSIL Sugar-D Packed Column COSMOSIL Sugar-D Guard Column %
&2 icati icati Column size Product number Column size Product number Column size Product number @
E COSMOSIL Appllcatlon Data COSMOSIL Appllcatlon Data 1.D. x Iength (mm) 1.D. x Iength (mm) 1.D. x Iength (mm) ;
g 2.0x250 05689-31 4.6x150 05395-71 4.6x10 05394-81 =
Col : Si - Col : Sugar-
= Colum size: 3 6mml .-250mm Colunm size: 4 ommtD.250mm 3.0x150 05690-91 4.6x250 05397-51 10x20 05696-31 o
Pl e 0 Pl e ey 0700 2 3.0x250 05691-81 10x250 05692-71 20x50 05694-51
T ture:  30°C T ture:  30°C
= Dee:r;gtei:)anl:lre RI Diﬁﬁfifn:ure RI ! 20x250 05693-61 =
[ —
- a Sample: Sample: Fructooligosaccharides (50ug) - o
o E. 1; Glucose (10ng) 1; I-Kestose o S
o 2; Maltose (10pg) 2; Nystose o 2
5 g_ 3; Maltotriose (10pg) 3; I-Fructofuranosyl-D-nystose 6 g_
Q 5 4; Maltotetraose ~ (10pg) 3 Q =
E % 5; Maltopentaose  (10pg) -2 %
95 6; Maltohexaose ~ (10pg) 9 m
8‘ o 7; Maltoheptaose  (10pg) L L _ 2— g. =
O «Q 0 10 (min)15 0 5 10 (min)15 58
— E NACALAI TESQUE, INC NACALAI TESQUE, INC ~— a
° AP-0331 AP-0320 o
2 2
- . The COSMOSIL 5NH2-MS is a column with aminopropyl group bonded silica packing material. It is recommended for separation of
e Acidic sugars e Amino sugars ] . . . . . ] . i
monosaccharides and oligosaccharides. While Sugar-D is our first choice for separation of saccharide.
z COSMOSIL Application Data COSMOSIL Application Data 2z
gl . . he]
= Comparison of adsorption =
g_ Column: Sugar-D Column: Sugar-D g
(o] Cols ize: 4.6mml.D.-250 Col ize: 4.6mml.D.-250; _ i i D i i o
S M(Lgirlr::npsl*:::e: Ac::r:itrile/ 202201/[ Phosphate M?);H]en;}z:e: Ace[{i)nr:itrile/ 202291/1 Phosphate 5NH2 MS can give better Separatlon than Sugar D in some cases dependlng on Samples S
8 buffer(pH7) = 70/30 buffer(pH7) = 70/30 %
&'- Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min EJ'-
Temperature:  30°C Temperature:  30°C . .
Detection:  RI Detection: Rl Comparison of separation property
Sample: 1; Glucose . (10ng) 1 Sample: 1; Mannose ) (10pg) 1 SNH,-MS Sugar-D
2; Glucuronic Acid (10ng) 2 2; Mannosamine (10ug) Column:
2 Column size: 4.6mml.D.-250mm
< Mobile phase: (NH,-MS) Acetonitrile / H,0 = 75/25 <
'_| (Sugar-D)  Acetonitrile / H,0 = 80/20 _{
o — — Flow rate: 1.0 ml/min [0}
Q o B 76 15 h 5 6 Tmin5 Temperature:  30°C Q
g NACALAI TESQUE, INC NACALAI TESQUE, INC Detection: RI g
g’i AP0332 AP-0333 Sample: 1; Sucrose  (10pg) 1 g’_’
> 2; Maltose  (10pg) 3 >
9 3; Lactose  (10png) 2 9
[ 4; Trehalose (10pg) 4 (]
. . _ —
Comparison with other company columns 5 g i % T : C o T
NACALAI TESQUE, INC
The separation and the adsorption of monosaccharides were compared using COSMOSIL Sugar-D and other companies’ columns.
Separation of aldoses, containing aldehyde group per molecule, is usually problematic with undesirable adsorption. COSMOSIL
< Sugar-D provides excellent separations for these saccharides. <
X . Ordering information &
Comparison
e Analytical / Preparative column (Particle size: 5 ym)
Sugar-D NH,-MS D company C company
Column: COSMOSIL 5NH.-MS Packed Column COSMOSIL 5NH2-MS Guard Column
Ve s, o D2 Column size Column size Column size
Mobile phase: (Sugar-D, B compary) Acetonitrile / H,0 = 80/20
—_— (lgt]r:lell/-nzi:cetonilrile/H20:75/25 1.D. x length (mm) Product number 1.D. x length (mm) Product number 1.D. x length (mm) Product number
'[l;empe.rature: fg"c 4.6x150 38245-11 10x250 38249-71 4.6x10 38241-51
etection: o
4.6x250 38246-01 20x250 38250-31 10x20 38242-41
Sample: 1; Rhamnose (10pg) . _ . o
2 Xylose (loﬁg) A company -1 B comapny J company 20%50 06093-91

3; Fructose  (10pg)
4; Mannose  (10pg)
5; Glucose  (10pg)

3
1 5
2
4
b g T

k]

i

Tt & +
NACALAI TESQUE, INC

el
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9. Protein separation wide pore columns Durability

8 The figure below shows durability against acidic mobile phase of various columns. Protein-R shows a higher acid durability than 8
% C4-300. %
2 1) Reversed phase chromatography 3
— 120 =
: : .
— 100
4 Protein-R 2
S 80
Z N — &— COSMOSIL Protein-R
- COSMOSIL Protein-R is a reversed phased HPLC column designed specifically for peptide and protein separations. 2% B\A\ Ca-300A T e AR 00 =
[ X 40 4 —#A— C4-300A L company —
- Q2 —6— COSMOSIL e}
o t. 5C1g-AR-300 A o .
o 2 . o 20 o o
z 9 | Material characteristics g9
Q= 0 1 1 Q 5
- Q - - - 0 50 100 =B
g é Packing material Protein-R time(hr) g g
538 Silica gel High purity spherical porous silica Degradation test with 0.1%-Trifluoroacetic Acid at 60°C 58
- Average particle size 5 um (k’): Napthalene in the mobile phase (Methanol : Water = 50 : 50 ) -3
© ©
=) Average pore size approx. 300 A =)
Specific surface area approx. 150 m?g
= Stationary phase Octadecyl group Application of peptide separation =
'> Bonding type Polymeric >
g_ Main Interactions Hydrophobic interaction 5C1s-MS-II (pore size 120 A) shows better separation of low molecular weight proteins, but Protein-R shows better separation of a
& End capping treatment Near-perfect treatment high-molecular weight proteins. §
= — =
3 Feature ngh recpvery rate 3
8 °Acid-resistant . . 8’
= COSMOSIL Application Data &
I MW 1,500 Mw 5,000}
Column: )
Comparison of separation Mo e
. B; 0.0S%TFA-Acetoqitri@ . SCI8-AR-II -
< Protein-R shows sharper peaks for proteins than conventional Cs wide pore columns. Flow rate 113 3‘::;‘:;’ 35% 60min Lincar gradient <
6‘ Tempe-rar.ure: 36°C &
(-3) Detection: UV220nm %
> . . 35
ol Comparison of separation property Sample: Poly-L-Glutamic Acid Sodium Salt =
= C 300 A Protei (MW 1500-5000)  (200pg) Protein i 8
5 18~ rotein-R 5
9" Column: 9'_
® Column size:  4.6mml.D.-150mm @
Mobile phase: A; 0.05%TFA-20%Acetonitrile 5 g 0 i * 3 £ E3 6 Ll
B; 0.05%TFA-60%Acetonitrile NACALAI TESQUE, INC
B conc. 0—100% 20min Linear gradient
Flow rate: 1.0 ml/min
Temperature:  30°C
Detection: UV220nm
Sample: 1; Ribonuclease A (1.0pg)
< 2; Cytochrome C (1.0pg) <
o 3; Lysozyme (1.0pug) . . . o
3 4; Albumin (Bovine) (1.0ng) Ordering information 3
o) 5; Myaglobi.n (1.0ng) o)
* 6 Ovaloumin (10 ; : - - = - % e e Analytical / Preparative column (Particle size: 5 ym) .
NACALAI TESQUE, INC
COSMOSIL Protein-R Packed Column COSMOSIL Protein-R Guard Column
Column size Column size Column size
1.D. x length (mm) Product number 1.D. x length (mm) Product number 1.D. x length (mm) Product number
2.0x150 06514-71 10%150 06529-91 4.6x10 06518-31
Recove ry rate 4.6x 50 06525-31 10%250 06530-51 10%x20 06528-01
The figure left shows recovery rates for 4.6x150 06526-21 20%x150 06531-41 20%x20 08692-81
e proteins using different columns. 4.6x250 06527-11 20%250 06532-31
Protein-R

I Protein-R shows a higher recovery rate

C18-300A % ‘ g Myoglobin (MW:17000) than C4-300 and a much higher

Kcompany | 1 _
I ] 0 BSA (MW:66000) recovery rate than C1s-300.

COSMOSIL [ Cytochrome C (MW:12400)
5C18-AR-300

O Ribonuclease A (MW:13700)

COSMOSIL
5C4-AR-300 | 1

C4-300A *_‘

L company : 1 )
L

0% 20% 40% 60% 80% 100%
Recovery rate
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C1s-AR-300, Cs-AR-300, C4-AR-300, Ph-AR-300

Ordering information

46

o o
8 e Analytical / Preparative column (Particle size: 5 ym) 8
% COSMOSIL offers a variety of stationary phases with wide-pore silica gel material for separations of polypeptides and proteins. COSMOSIL 5C+s-AR-300 Packed Column COSMOSIL 5C1s-AR-300 Guard Column %
2 Column size Product number Column size Product number column size Product number 2
; I.D. x length (mm) I.D. x length (mm) I.D. x length (mm) ;
o) . . . - - - i
5 Material characteristics 4.6x 50 37911-01 10%x150 37917-41 4.6x10 37910-11 c'_)
4.6x150 37913-81 10%250 37918-31 10%20 37965-11
Packing material 5C1s-AR-300 5Cs-AR-300 5C4+-AR-300 5Ph-AR-300 4.6x250 37914-71 20%x150 37919-21
- Silica gel High purity spherical porous silica 20x250 37920-81 -
E Average particle size 5pum E
e 9 o]
3 < Average pore size approx. 300 A =
e — COSMOSIL 5Cs-AR-300 Packed Column COSMOSIL 5Cs-AR-300 Guard Column o> o
T o Specific surface area approx. 150 m2/g - - - T o
- Column size Product number Column size Product number column size Product number -
ge, % I.D. x length (mm) I.D. x length (mm) I.D. x length (mm) o %
§. % 4.6x 50 37951-81 10%150 34345-21 4.6x10 37950-91 g g,
- % 4.6x150 37953-61 10x250 34247-11 10%x20 34464-61 Q %
:5 4.6%250 37954-51 20%x150 05861-51 :3
20x250 34364-71
— Stationary phase —
= COSMOSIL 5C4-AR-300 Packed Column COSMOSIL 5C4-AR-300 Guard Column =
> - - - >
8_ Clo b i Product number Gl sl Product number Coallunly sk Product number 8
5 1.D. x length (mm) I.D. x length (mm) I.D. x length (mm) 5
s 4.6% 50 37956-31 10x150 34249-91 4.6x10 37955-41 =
Z //S‘\OH //S‘\"” //S‘\OH //S'\OH 4.6x150 37958-11 10%250 38047-11 10%x20 05862-41 3
& " — o — 4.6x250 37959-01 20x150 34477-01 &
ctadecyl group ctyl group utyl group enyl group
20x250 38048-01
Bonding type Polymeric
. . L ) Hydrophobic interaction
Main Interaction Hydrophobic interaction 7m interaction COSMOSIL 5Ph-AR-300 Packed Column COSMOSIL 5Ph-AR-300 Guard Column
< i y i i i <
I e R L LTI Near-perfect treatment | DCollumnt: ze Product number | DCollumnﬂ? ze Product number | DCollumnt: ze Product number -
g Carbon content approx. 12% approx. 7% approx. 6% approx. 7% -D. x length (mm) -D. x length (mm) D. x length (mm) g
= 4.6x 50 37961-51 10x150 05865-11 4.6x10 37960-61 =
g 4.6x150 37963-31 10%250 34267-51 10%x20 34268-41 g
3 4.6x250 37964-21 20%150 05866-01 3
© . . 20x250 34468-21 ©
Comparison of separation
Comparison of separation property
5C,-AR-300 5C,-AR-300 5C,-AR-300 5Ph-AR-300
< Column: <
— Column size:  4.6mml.D.-150mm o
a Mobile phase: A; 0.05%TFA-20%Acetonitrile g_
[¢] B; 0.05%TFA-60%Acetonitrile )
= B conc. 0—100% 20min Linear grad x
Flow rate: 1.0 ml/min
Temperature:  30°C
Detection: UV220nm
Sample: Hemoglobin, Bovine  (10pg) | ‘
\ 1 D
_ JL N \Jk/
e L - e L
e e NACALA‘I“"I";Z‘SBUE, INC
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Diol-120-I11, Diol-300-II

COSMOSIL Diol-120-11 and Diol-300-1I gel filtration columns are ideal for the size-based separation of proteins and other water
soluble polymers. The separation MW range is 5,000 - 700,000 daltons for proteins and 300 - 300,000 daltons for water soluble

polymers when Diol-120-11 and Diol-300-II are used in series.

48

—
o) . N
3t Material characteristics
)
ke
o = Packing material 5Diol-120-11 ‘ 5Diol-300-11
o
= 3 Silica gel High purity spherical porous silica
8 o
c8 Average particle size 5pum
- g Average pore size approx. 120 A ‘ approx. 300 A
2 Specific surface area Diol group
Object substance Proteins, water soluble polymers
. Flow rate 0.5-1.0 (ml/min)
= Selection of pore size
> . ® 5,000-100,000 Da 10,000-700,000 Da
S (Protein)
o
= Selection of pore size
8 p 300-30,000 Da 500-300,000 Da
= (Water soluble polyme)
S
Q
L
©
Calibration curve of proteins
< 70
) W Dio-300-T
e} 6.0 A Diol120-T Column COSMOSIL 5Diol-Il 7.5mml.D.x600mm
g Mobile phase  20mmol/l Phosphate Buffer (pH 7.0) + 100mmol/l Na2SO4
o 50 Flow rate 1.0ml/min
QO = A ] Temperature  30°C
= =
=3 w 40 A Sample M.W. Sample M.W.
@ 3 Thyroglobulin 660,000 Peroxidase 40,000
30 Catalase 250,000  Carbonic Anhydrase 30,000
X Glucose Oxidase 160,000  a-Chymotrypsinogen A 25,700
Uricase 128,000  a-Chymotrypsin 25,200
20 Choline Oxidase 95,000  Trypsinogen 24,000
Transferrin 85,000  Trypsin (bovine) 23,300
10 Conalbumin 77,500 Myoglobin 17,000
: Malate Dehydrogenase 70,000 Lysozyme 14,300
9 11 13 15 17 19 2 23 a-Glucosidase 68,500  Ribonuclease A 13,700
< ; Albumin (BSA) 66,000 Cytochrome C 12,400
= Elution volume (ml) a-Amylase 52500  Aprotinin 6,500
(31 Fetuin 48,000 Gly-Gly 132
o) Albumin (Ovalbumin) 45,000
<
Comparison of separation property
Comparison of separation property
5Diol-120-IT 5Diol-300-11
Column: 1
Column size:  7.5mml.D.-600mm
Mobile phase: 20mmol/l Phosphate buffer(pH 7.0)
+ 100mmol/l Na,SO,
Flow rate: 1.0 ml/min H
Temperature:  Room temperature N
Detection: UV220nm s
Sample: 1; Thyroglobulin 3 4
2: Glucose Oxidase s R
3; Conalbumin B
4; Peroxidase
5;Myoglobin
6; Aprotinin . ) )
h 5 10 15 ) (m‘n,zlﬁ 0 5 10 15 20 (min) 25
NACALAI TESQUE, INC

Application data

e E.Coli Proteins

e Water Soluble Polystyrene

’ —6—Diok120-
COSMOSIL Application Data COSMOSIL Application Data e Dei00n
6
Column: 5Diol-300-IT Column: 5Diol-300-I1 =
Column size:  7.5mmlL.D.-600mm Column size:  7.5mmIL.D.-300mm §5
Mobile phase: 20mmol/I Phosphate buffer(pH 7.0) Mobile phase: 20mmol/I Phosphate buffer(pH 6.7) -
+100mmol/l Na,SO, Flow rate: 1.0 ml/min
Flow rate: 1.0 ml/min Temperature:  30°C 4
Temperature:  Room temperature Detection: UV254nm
Detection: UV220nm 2
Sample: Sodium Polystyrene Sulfonate 4 3
Sample: E.coli proteins 1; MW 780,000 10
2; MW 100,000
3; MW 35,000
4, MW 8,000
L L L |
0 5 10 15 20 25 (min)30 9 5 0 5
NACALAI TESQUE, INC Time () NACALAI TESQUE, INC
AP-1013 AP-0388
e Polyethylene Glycol e Pullulan
° —6—Diok-120-1 7 —6—Diol-120-T
3 3 —@— Diol-300- I . . —@—Diol-300-T
COSMOSIL Application Data COSMOSIL Application Data
4 6
Column: 5Diol-120-11 H Column: 5Diol-300-11 g
Column size:  7.5mmI.D.-300mm El Column size:  7.5mmI.D.-300mm §‘5
Mobile phase: Methanol/ H,0 = 20/80 Mobile phase: H,0
Flow rate: 1.0 ml/min 1,3 Flow rate: 1.0 ml/min
Temperature:  30°C 4 ? Temperature:  30°C 6 ‘
Detection: RI 5 Detection: UV254nm
Sample: Polyethylene Glycol & 5 7 9 1 13 Sample: Pullulan N s s
1; PEG 20,000 Elution Volumn (ml) 1; P-800 Elution Volumn (ml)
2; PEG 6,000 2; P-100
3;PEG 4,000 3, P-50
4; PEG 1,000 4; P-20
5 PEG 300 5;P-5
L L L |
o 5 0 15 L 1 1 1
i (i) 0 s 0 15
NACALAI TESQUE, INC Time (min) NACALAI TESQUE, INC
AP-0389 AP-0390

Ordering information

e Analytical column (Particle size: 5 um)
COSMOSIL 5Diol-120-1I Packed Column

COSMOSIL 5Diol-120-11 Guard Column

Column size Column size
1.D. x length (mm) Product number L.D. x length (mm) Product number
7.5%x300 38050-51 7.5%x50 38049-91
7.5%x600 38051-41

COSMOSIL 5Diol-300-I1 Packed Column

COSMOSIL 5Diol-300-I1 Guard Column

Column size Column size
1.D. x length (mm) Product number 1.D. x length (mm) Product number
7.5%x300 38053-21 7.5%50 38052-31
7.5%600 38054-11

49

1onpoud pajejal
Aydeibojewolyd pinbi

o
O
%)
=
O
@
=
I
=
2
O

ejep uoneoyddy |||

2]0U [BOIUYDS] Al

Xapu| ‘A



3) lon-exchange chromatography Difference between anion exchange columns and cation exchange columns

(@) . . . )
8 D EAE QA C M S P [ Separation of proteins on anion exchange columns 8
3 ] ) e higher the negative charge, the longer the sample is retained on an anion exchange column. As shown below, with a wea
% The higher th gat harge, the longer th pl t d hang | As sh bel th k %
fg alkaline mobile phase, the lower the isoelectric point, the longer the sample is retained. (':”
% The packing materials for COSMOGEL ion-exchange glass columns are based on hydrophilic polymethacrylate 10 um particles %
— . . . . . . . . . -
¢} with a 1000 A pore size. COSMOGEL packed columns are available with DEAE, a weak anion exchanger; QA, a strong anion Separation on anion exchange columns @)
exchanger; CM, a weak cation exchanger; and SP, a strong cation exchanger. The availability of four different ion exchangers QA DEAE
— provides chromatographers with the flexibility of column selection based on charge differences of samples. Column: —
- Column size:  7.5mmlL.D.-75mm -
r Mobile phase: A:20mmol/l Tris-HCI buffer(pH8.2) r
e B:0.5mol/l NaCl in buffer A -9
e g_ B conc. 0—100%(30min) o g-
Q . T Flow rate: 1.0 ml/min )
g 5 | Material characteristics Temperature:  30°C g9
S Detection: UV280nm =
- © - - © 9
g_ g Packing material DEAE QA CcM SP Sample: Lyporytase(pl 5) S g
E_ & Diethylaminoethyl type | Quaternary ammonium type Carboxymethyl type Sulfopropyl type CC,_z a
S Type . ) ’ . o
= Weak anion exchange Strong anion exchange Weak cation exchange | Strong cation exchange ]
=3 . L L 1 0
= - i 0 10 20 30 o P 25 F =
Gel Totally porous spherical hydrophilic polymer Tine (nin) rire (e NACALAI TESQUE, INC
Average particle size 10 ym
= Average pore size approx.1,000 A =
Z Functional group N*H(C2Hs)2 N*H(CHs)s CcoOo SOs* Z
% Counter ion cr cr Na* Na* Separation on cation exchange columns %
2 Capacit y (meg/g) 0.6 04 03 0.4 sp ™ 2
Z 50% lonization pH 10.8 11.0 5.7 2.6 g"i““"“ e 7Sl DL7s 3
olumn size: OmmlD.-/5mm
g* pH range <11 Whole area >4 Whole area Mobile phase: A:20mmol/I Acetate buffer(pH4.5) %
B:0.5mol/I Na,SO, in buffer A
Flow rate (appropriate) 7.5mm1.D./8.0mm1.D ;0.5 ~1.0 m/min 20 mm |.D ; 4.0 ~6.0 ml/min B conc. 0— 100%?30min)
Fl te: 1.0 ml/mi
Flow rate (maximum) 7.5mm1.D./8.0mmI.D; 1.5 ml/min 20 mm L.D ; 8.0 mli/min T::ngzaeture: 30%] o
D ion: UV280;
Pressure (maximum) 1.5 MPa ctection "
P Temperature 10 ~50°C Sample: Lypoxytase (pl ) P
) )
S S
g. ] ) o I 20 30 o o 26 0 g
] Collection rate of proteins Time (nin) Time (MR)  NACALAITESQUE. INC 8
) ]
(] 0]
Anion exchange columns
Collection rate(%)
Protein . . .
DEAE QA Sample loading capacity and resolution
Catalase 93 92
Up to 1 mg of sample can be well separated on an 8 mm [.D. column.
BSA 98 97 9 P P
< - If the resolution is high enough, 10 mg of sample can be separated. <
Ovalbumin 100 103 9 9 9 P P
= =
& B-Lactoglobulin 95 102 &
X x
Myoglobin 97 101 Sample: 0.02 M Tris-HCI buffer (pH 8.2) Sample loading capacity and resolution .
q Y . 2 R . _ .
Transferrin 105 102 Elution: Tris-HCI buffer (pH 8.2) + 0.5 M NaCl Total injction volume: 0.2 me 2
Column: DEAE £. o
) &ﬂ;ﬁnpzz:e , i‘g‘(l)l:;a/-;]s‘:lsr-nHCl putterpl15.2) 1 . Total injection volume: 12.5 mg E
Cation exchange columns B:0.5mol/l NaCl in buffer A 2. o o
. o B conc. O—>100%(30min) \ k4 s (Transferrin ¢ Trypsin n ibitor
Pretein Collection rate(%) Flow rate: 1.0 ml/min = | O As(uyogiobin / Transferrn)
CM SP Temperature:  30°C 2 3 ol Aot =
Detection: UV280nm, 0.16AUFS ) Sample size (mg)
-Globurin 97 96
v X Sample: 1; Myoglobin (20pg)
a-Chymotrypsinogen 96 103 2; Transferrin (50pg)
Myoglobin 29 95 3; Trypsin Inhibitor  (70pg)
Sample: 0.02 M Tris-HCI buffer (pH 6.5) L
Cytochrome C 98 94 Elution: Tris-HCI buffer (pH 6.5) + 0.5 M NaCl s T T S S —
ine (win) Tine (min) NACALAI TESQUE, INC
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Selection of the mobile phase 4) Hydrophobic interaction chromatography

Q . . . _— . N o)
8 Generally, anion-exchange columns are operated with the mobile phase pH at least one point higher than the isoelectric point (pl) H I C 8
% of samples, while cation-exchange columns are operated with the mobile phase pH at least one point lower than the pl. The elution %
g force of bivalent ions such as Bis-tris HCl is stronger than univalent ions such as Tris HCI. "é’
% COSMOSIL 5HIC is designed for one step desalting and separation of proteins. Hydrophobic interaction chromatography (HIC) is %
5 Table. Buffer type and pH an effective method for purification and separation of proteins (especially enzymes) based on differences in their surface 5
Anion exchange (DEAE, QA) pH Cation exchange (CM, SP) hydrophobicity. Since this method does not use organic solvents like reversed phase chromatography, there is only a little loss in
_ 4.0 Formic acid buffer enzyme activity and the tertiary structure of proteins. _
- Piperazine buffer 5.0 Acetic acid buffer -
3 E Bis-Tris buffer 6.5 Phosphoric acid buffer 3 E
o > - . o [
g9 Tris buffer 8.0 HEPES buffer Material characteristics g9
S o Monoethanolamine buffer 9.5 5 O
3 g Packing material HIC S g
%g The initial mobile Phase (A) is 20-50 mmol/l of one of the above mentioned buffer solutions and Silica gel High purity spherical porous silica gg
- g the final mobile phase (B) is the mobile phase (A) with an addition of 20-600 mmol/l of salt. Average particle size 5 pm - g
=3 Average pore size approx. 300A <
Specific surface area approx. 150m?/g
— Selection of salts Main interaction Hydrophobic interaction —
g> High concentration of salts, generally NaCl, is used in elution buffers. When stronger elution buffer is needed, CaCl. or MgCl> can §
§ be used for DEAE and QA columns, and Na.SOs can be used for CM and SP columns. o §
2 Application data 5
=} )
§ A buffer with high salt concentration, usually 1-2 mol/l of (NH.).SOs, is used as an initial mobile phase for adsorption of samples to &
Q i H )
Selection of organic solvents a weakly hydrophobic stationary phase. The elution is done with a decreasing salt gradient.
— Water miscible solvents can be used when the elution is not strong enough. COSMOGEL columns can be used with up to 20% of —
water miscible solvents such as acetonitrile and 2-propanol. e Separation of protein standards e Separation of 3-Glucosidase
z Z
) )
o . . . COSMOSIL Application Data COSMOSIL Application Data ol
> | Ordering information bp bp s
Q Q
= o Analytical column (Particle size: 10 ym) Column: HIC Column: HIC 2
8 Column size: 4.6mml.D.-50mm Column size:  4.6mml.D.-50mm 8
o COSMOGEL Stainless Packed Column Mobile phase: A:20mmol/l Phosphate Buffer Mobile phase: A:20mmol/l Phosphate Buffer T
Col - +100mmol/l Na,SO, +100mmol/l Na,SO,
olumn size +1.5mol/l (NH,),SO,(pH6.7) +2mol/l (NH,),SO,(pH6.7)
Product name 1.D. x length (mm) Product number B:20mmol/l Phosphate Br\).\ffer 1 B:20mmol/l PhosphatepBuffer
— i 9 +100mmol/l Na,SO,(pH6.7) +100mmol/l Na,SO,(pH6.7)100 —
COSMOGEL DEAE Stainless Packed Column 43371-91 Flow e, cone: 0-2100% 10min Lincar gradint D gone, 02 100% 1omin -
COSMOGEL QA Stainless Packed Column 43373-71 Temperature:  30°C Flowrate: 1.0 ml/min
7.5x75 Detection: UV220nm Temperature:  30°C 50
COSMOGEL CM Stainless Packed Column 43375-51 Detection:  UV220nm
< i Sample: 1; Myoglobin (1.0pg) 2 <
= COSMOGEL SP Stainless Packed Column 43377-31 2; B-Lactoglobulin (2.0pg) Sample: B-Glucosidase (15pg) . . o
> 3; Hcmoglobin ] (5.0ng) & + IR g 5 (min)10 >
§ 4 Albumin (Bovine) - (2.0ng) NACALAI TESQUE, INC NACALAI TESQUE, INC 5
COSMOGEL Glass Packed Column AP-0406 AP-0407
Product name (SRl £+ Product number
I.D. x length (mm)
EN— COSMOGEL DEAE Glass Packed Column 37845-81 L
COSMOGEL QA Glass Packed Column 8.0x75 37846-71 Ordering information
COSMOGEL CM Glass Packed Column 37844-91
COSMOGEL SP Glass Packed Column 37847-61 ¢ Analytical column (Particle size: 5 um)
COSMOSIL 5HIC Packed Column
Column size
Mo et () Product number
4.6%x50 04263-21
53
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1 O SpeC|a| COIU mn for fu”erenes Solubility and boiling point of each solvent for Ceo

Q Q
(@) (@]
() - . ) (%)
% Solubility and boiling point of each solvent for Ceo %
g Introduction Solvent mg/ml  b.p.(°C) c.é)
I i i ive- i i i i I
T Separation of fullerenes, especially preparative-scale separation, on conventional HPLC columns is always problematic due to Methanol 0.001 645 T
(@) the low solubility and small recovery of fullerenes. COSMOSIL offers a variety of columns designed for preparative-scale Acetonitrile 0018 818 9]
separation of fullerenes including higher fullerenes, metallofullerenes and fullerene derivatives. n—-Hexane 0.046 68.7
= Toluene 3.2 111 =
5 Chlorob * 7.0 132 5
o : Py orobenzene . o
3E Material characteristics 3 <
iy Carbon disulfide 12 46.3 g2
> Packing material Buckyprep Buckyprep-M PBB PYE NPE . >
2 3 = - - —— o-Dichlorobenzene* 27 180 .g 3
33 Silica gel High purity porous spherial silica . 33
a9 — 1,2,4-Trichlorobenzene 213 213 a9
€38 Average particle size 5pum £ 8
- g Average pore size approx. 120A *: R.S.Ruoff, et al., J.Phy.Chem.,97,3379(1993) - g
2 Specific surface area approx. 300 m2/g =)
Br
Br. Br
= Comparison of separation property =
_g N . 5C,-MS-II Buckyprep _JO>
g S N NO, Column: Inj.vol.: 4.5p1 70pl n Inj.vol.: 4.5ul 2500u1 '5_5
8 O‘ ‘ /\ Column size:  4.6mmIL.D.-250mm 8
= . o Mobile phase: (Buckyprep) Toluene =
S Stationary phase N yZ (C18-MS-II) Toluenc/Acctonitrile = 55/45 c Co Co S
a Flow rate: 1.0 ml/min 0 Higher fullerenes a
‘Q_J_ Temperature:  30°C Crno &)'_
© Detection: ~ UV285nm Cro o
Ceo
. i i Sample: Fullerene toluene extract (2.5mg/ml)
; Si A ~ch, S P ~cn,
H3(://S TcHy ch// CHa HsC / Hac/l CHy HeC l |::> Crno
o Pyrenylpropyl group | Phenothiazinyl group | Pentabromobenzyl group | Pyrenylethyl group | Nitrophenylethyl group o
< Bondi M - <
(_3' o Ing type onomeric 0 1‘0 (min)z‘u t‘) 1‘0 (min)zla 0 1‘0 (min)zlo 0 1‘0 2‘0 3‘0 (min)A‘o ?
=1 End capping treatment Near-perfect None Near-perfect treatment NACALAITESQUE, INC =1
g—)j)- Carbon content approx. 17% approx. 13% approx. 8% approx. 18% approx. 9% 5-
; Standard column for Designed to separate Designed for Separation of fullerene | Separation of fullerene ;
o Feature fullerene separation. metallofullerenes. preparative separation | and structural isomers. | derivatives <3
[0 of Ceo, Cro. ’
Suggested solvents
Comparison of retention in toluene Solvent Foature
< Chlorobenzene Stronger eluent than toluene. Recommended for higher fullerenes. <
3 Comparison of retention in toluene 3
0 Buckyprep Buckyprep-M SNPE 5C,-MS-II . o
oo o-Dichlorobenzene Stronger eluent than chlorobenzene.
Column:
Column size:  4.6mml.D.-250mm oo
Mobile phase: Toluene cro e Strongest eluent.
Flow rate: 1.0 ml/min ceo : :
| . It can washin Ivent for higher fullerenes. To wash lumn
Temperature: 30°C " 1,2,4-Trichlorobenzene ltca be used as a vashing solvent for higher fullerenes. To wash a column,
Detection: ~ UV312nm inject 3 ml of 1,2,4-trichlorobenzene to a 4.6 mm 1.D. x 250 mm column and 50
’ ’ ™ ' ™ ml to a 20 mm |.D. x 250 mm column after every operation.
Sample: gﬁﬁ 5PBB e SPYE
70
n-Hexane Weak eluent. Recommended for weakly retained fullerenes.
Cc60 cr70
c70
. Acetonitrile Weak eluent. Recommended for weakly retained fullerenes.
NACALAITESQUE, INC Note : Use them after filtration or distillation, if they are not for HPLC.
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Buckyprep

Buckyprep-M

COSMOSIL Buckyprep is a pyrenylpropyl group bonded silica based column specifically designed for fullerene separation. The
unparalleled separation capabilities have enabled COSMOSIL Buckyprep to become the world benchmark of HPLC column for
fullerene separation. COSMOSIL Buckyprep retains fullerenes very strongly with a mobile phase of 100% toluene and exceeds
the injection volume of a standard C+s column by a factor of 35. Therefore, preparative-scale separation can be obtained with a

250 mm x 4.6 mm |.D. analytical column.

Application data

e Higher fullerenes e Detivatized fullerene

COSMOSIL Application Data COSMOSIL Application Data

Column: Buckyprep Column: Buckyprep
Column size:  4.6mml.D.-250mm Column size: 4.6mml.D.-250mm Cso

Mobile phase: Toluene Mobile phase: Toluene
Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min
Temperature:  30°C ceo Temperature:  30°C
Detection: UV312nm Detection: UV312nm Cec0
Sample: Cyo Sample: Cqo

gm oo CeO

76
CxA c76
cs4

) 0

% % % e 3 6}
NACALAI TESQUE, INC NACALAI TESQUE, INC

AP-0412 AP-0413

Fullerene Chromatogram Index

A comprehensive index with more than 100 chromatograms for fullerene separation is available from Nacalai Tesque, Inc.

Please feel free to contact us for a copy.

Fullerene Chromatogram Index

Sample: c7

CAS No.: 136316-32-0

Molecular formula: cs

Column: Buckyprep

Column size: 4.6 mmLD.-250 mm

Mobile phase: Toluene

Flow rate: 1.0 ml/min

Temperature: 30°C

Detection: UV 285 nm

Attenuation: 0.64 aufs vg

Sample cone.: 0.20 mg/ml E

Injection volume: 10.0 pl §
s

P—
0 5 10 15 20 (min)

Data courtesy of
NACALAI TESQUE, INC

Ordering information

e Analytical / Preparative column (Particle size: 5 ym)
COSMOSIL Buckyprep Packed Column COSMOSIL Buckyprep Guard Column

I.Df:)(:ll:r:gtr? I(Z:1m) Product number |_D_C>(()I|l;r:gt: I(Zr:m) Product number
4.6x250 37977-61 4.6x10 37983-71
10%x250 37981-91 10%20 37984-61
20x250 37982-81 20x50 34374-41
28x250 34346-11 28x50 05871-21

COSMOSIL Buckyprep-M is a phenothiazinyl group bonded silica based column specifically designed for metallofullerene
separation. Metallofullerenes are retained more strongly than other fullerenes on this column. COSMOSIL Buckyprep-M is also

effective for the separation of higher fullerenes and fullerene derivatives.

Application data

e Metallo fullerenes

COSMOSIL Application Data

Buckyprep

Column:
Column size:  4.6mml.D.-250mm
Mobile phase: Toluene

Flow rate: 1.0 ml/min
Temperature:  30°C
Detection: UV312nm
Sample: Sc,@C,,(I)
Sc,@Coyg
Se,@Cy(1)

86

0 B 0 T % % EJ 3

Sample courtesy of Prof. H. Shinohara, Department of Chemistry, Nagoya University.

C

Buckyprep-M

Sc2@Cr6(I)

w“ Sc2@C78
\ / Se2@Cso(T)
¥

0 1 ()

NACALAI TESQUE, INC

COSMOSIL Application Data

Sample courtesy of Prof. H. Shinohara, Department of Chemistry, Nagoya University.

Buckyprep Buckyprep-M
Column:
Column size:  4.6mml.D.-250mm N
Mobile phase: Toluene Gd@Csal)
Flow rate: 1.0 ml/min
Temperature:  30°C
Detection: UV312nm
Sample: Gd@Cq,y (1)

Gd@Cs2(I)
Css, Coo Csg, C90
0 5 0 1% E] 5 £ * [ 45 (min) 10 15 2 (minﬁi
NACALAI TESQUE, INC

Ordering information

e Analytical / Preparative column (Particle size: 5 ym)
COSMOSIL Buckyprep-M Packed Column  COSMOSIL Buckyprep-M Guard Column

I.D.C;IIL;:]gtr? l(z:;m) Product number I_D.C)?II::;; I(Z:]m) Product number
4.6x250 04138-71 4.6x10 04139-61
10x250 04141-11 10x20 04140-21
20x250 04142-01 20x50 34474-31
28x250 05873-01 28x50 05872-11
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PBB PYE[ NPE

58

Q o
2 2
% COSMOSIL PBB is a pentabromobenzyl group bonded silica based column useful for preparative-scale separation of fullerenes. ) ) %
g It can be used with o-Dichlorobenzene, which has greater solubility for fullerenes than toluene. The loading capacity of Appllcatlon data %’
= COSMOSIL PBB for Ceo and Cro can be three times greater than COSMOSIL Buckyprep. ¢ PCBM, PCBB =
— —
O O
. . . . COSMOSIL Application Data
~ | Separation of fullerenes with different mobile phases S o - -
;: Column: E
3 —g Column size: 4.6mmlL.D.-250mm 3 ié
o = . . . Mobile phase: (Buckyprep, PBB) Toluen o=
D o Separation in each solution o e P NP Toluene Hevane - 2575 : y o
8 = Chlorobenzene o-Dichlorobenzene 1,2,4-Trichlorobenzene  Carbon Disulfide F[lov:)ratii” ;.(;)ag‘l/min 12 8 =
o emperal (&4 o
-g 3 Column: PBB Detection: UV325nm 1 -g 3
o 9_{ Column size:  4.6mml.D.-250mm Co Cso Ceo S 1 s 2 g_ g'_
c i . ample:
S é ’F"{g‘zzg‘“e L0 mlimin o I [%,6]-Phenyl-C6| Butyric Acid Methyl Ester (1.5pg) 3 X 2 QQ
Q Temperature:  30°C Co 2; [6,6]-Phenyl-Cg, Butyric Acid Butyl Ester  (1.5ug) Q
© A . ©
> Detection: UV285nm Cro Cro 3;Ceo (1.5ug) >
< C Cs <
Sample: [ o 5 " 15 1] 5 o Caa J
Cro Ceo Toluene Cas 0 5 Tomin) o 5 0 mn o 5 10 Tminis
C76 Caa NACALAI TESQUE, INC
_E Cas Co E
> Crs Caa >
g o — TV ]
g' 0 5 10 15 20 25 30 35 40 45 50 55 0 5 10 0 5 0 5 g-
g- NACALAI TESQUE, INC g-
=} . . . S
& Ordering information o
) &
e Analytical / Preparative column (Particle size: 5 um)
S COSMOSIL 5PYE Packed Column COSMOSIL 5PYE Guard Column —
Preparative-scale separation i i
P P Column size Product number Column size Product number
z The loadi ity of COSMOSIL PBB for Ceo and Cro can be three ti ter than COSMOSIL Buck =i L z
: e loading capacity o or Ceo and C7o can be three times greater than uckyprep. .
= 4.6%x250 37989-11 4.6%x10 37903-11 o
g 10x250 37996-11 10x20 38041-71 Q
s Preparative separation of fullerenes 20x250 38044-41 20x50 34475-21 5
; Buckyprep PBB 28x250 34300-91 ;
9’ Column: 9
® Column size:  20mmI.D.-250mm @
Mobile phase: Toluene
Flow rate: 18 ml/min
| [omperature: Koo temperaure len COSMOSIL 5NPE Packed Column COSMOSIL 5NPE Guard Column —
) X 50m1 (180mg) 150m 1 (530mg) Column size Column size
Sample: Crude fullerenes (3.5mg/ml) - o
injected injected 1.D. x length (mm} Product number 1.D. x length (mm) Product number
< L,N 4.6%x150 37902-21 4.6x10 37904-01 <
5 4.6%x250 37990-71 10x20 38045-31 5
o L 1 1 1 L 1 1 1 &
o o 10 H 221 ) 30 0 10 20 30 10%250 05469-11 20%50 05869-71 o
me (min Time (min)
NACALAI TESQUE, INC 20%x250 38046-21
Ordering information
e Analytical / Preparative column (Particle size: 5 ym)
COSMOSIL 5PBB Packed Column COSMOSIL 5PBB Guard Column
Column size Column size
1.D. x length (mm) Product number 1.D. x length (mm} Product number
4.6%x250 37980-01 4.6x10 37987-31
10x250 37985-51 10x20 37988-21
20x250 37986-41 20x50 34375-31
59



11. Special columns for carbon nanotubes 12.Conventional columns versus high performance columns

60

Q o)
O @)
() ()
< <
4 CNT-300, CNT-1000, CNT-2000 Introduction S
— —
% A period of more than 30 years has passed since the first COSMOSIL 5C+s columns were developed and offered for sale. %
5 COSMOSIL CNT series are ideal for separation of soluble carbon nanotubes based on sizes. COSMOSIL CNT series are packed Continuous technical improvement has made many of these columns obsolete and not of the highest quality and performance 5
with hydrophilic group-bonded silica packing material. The columns are specially designed to avoid adsorption of carbon nanotubes available any more. However, many long-term users continue to employ these older conventional columns for routine analysis and
— to silica support and thus ensure high resolution and maximum recovery of carbon nanatubes. COSMOSIL CNT series are quality control. Nevertheless, the manufacture of these older columns will eventually cease and we strongly urge customers to —
= available in three different pore sizes, 300 A, 1000 A and 2000 A, respectively. replace the conventional columns with their higher performance equivalents outlined in the table below. For additional information, =
% % contact the manufacturer or your local distributor directly. % %
o Q T Q
o =3 o =3
3 . .- 3
% g Material characteristics Conventional columns (old) High performance columns (new) % g
[oNg—4 Q =
538 Packing material CNT-300 \ CNT-1000 \ CNT-2000 5C1s-AR - 5C1s-AR-Il s8
§ Silica gel High purity porous spherical silica 5Cis - 5C1s-MS-l g
0 0
< Average particle size 5um 5C1s-MS — 5C18-MS-Il 2
Average pore size approx. 300 A ‘ approx. 1000 A ‘ approx. 2000 A 5Cie-P - 5C1e-PAQ
_ Stationary phase Hydrophilic group (neutral) 5C1s-P-MS - 5C1s-PAQ —
= 5Cs — 5Cs-MS =
S prirenge 2075 5TMS 5TMS-MS <1
g_ Pressure 15 MPa and below - ) 8
g 5PE — 5PE-MS S
5 5CN-R — 5CN-MS 5
- 5NH, . 5NH-MS o
Q O]
5Cs-300 — 5Cs-AR-300
—] e Carbon nanotubes 5C4-300 - 5C4-AR-300 —
COSMOSIL CNT columns offered improved separation for DNA wrapped carbon nanotubes by connecting three columns 5SL — 5SL-II
< with different pore sizes. <
) )
o Fr.18(17-18min) Fr.20(19-20min) Fr.22(21-22min) Fr.24(23-24min) E X X o
= o 4 : Ordering information =
g COSMOSIL Application Data S
g Column size g
=+ olumn: - - - =+
G o Shma e s LD. length (mmy | Product umber :
Mobile phase: 0.5mmol/l EDTA, 200mmol/I NaCl,
P 4.6x150 39047-81
S Fowne:  Lombmn T COSMOSIL 5C1 Packed Column .
e 40° 4.6x250 39265-21
Tempe'rature, 40°C hbs r Full Scale (1.0um)
Detection: ~ UV260nm( X 1), 350nm( X 20) JID#1 260nm (1. 00) 4.6%x150 37971-21
{{D#2 350mm (20,00 COSMOSIL 5C1z-MS Packed Column
Sample: DNA-wrapped CNT(CNT-DNA) ] Free-DNA 4.6%250 37972-11
Inj. Vol. 500ul 1000
< ] CNT-DNA 4.6%150 37861-61 <
: COSMOSIL 5C+s-AR Packed Column :
=3 500 4.6%250 37862-51 s
Q. 4 Q.
9 ] 4.6x150 39103-31 @
x 1 COSMOSIL 5C+s-P Packed Column x
0 4.6%250 39280-11
Data courtesy of Prof. H. Shinohara, Dr. Y. Asada, Department of Chemistry, Nagoya University. () i T T 0 T8 0 m 4.6x150 37995-21
' S o ? ® mr COSMOSIL 5C+-P-MS Packed Column
4.6%250 37994-31
7 . . . 4.6x150 39042-31 T
Ordering information COSMOSIL 5Cs Packed Column
9 ° ! 4.6%250 39260-71
Analytical column (Particle size: 5 COSMOSIL 5TMS Packed Col 4.6x150 39057-51
: acked Column
e Analytical column (Particle size: 5 um) 46250 39275-91
COSMOSIL CNT-300 Packed Column COSMOSIL CNT-300 Guard Column 4.6x150 39114-91
i i COSMOSIL 5CN-R Packed Column -
eI Product number Column size Product number 4.6x250 39285-61
I.D. x length (mm) I.D. x length (mm)
4.6%150 39150-11
7.5%x300 09195-71 7.5%50 09194-81 COSMOSIL 5NH2 Packed Column
4.6%250 39290-81
COSMOSIL CNT-1000 Packed Column ~ COSMOSIL CNT-1000 Guard Column COSMOSIL 5C15-300 Packed Column 4.6x150 39607-41
Column size Column size 4.6x150 39037-11
COSMOSIL 5SL Packed Column
I.D. x length (mm) | Froductnumber b length (mm) | T roduct number 4.6x250 39255-51
7.5x300 09197-51 7.5%50 09196-61
For more information on other columns, please feel free to contact us.
COSMOSIL CNT-2000 Packed Column  COSMOSIL CNT-2000 Guard Column
Column size Column size
1.D. x length (mm) Product number 1.D. x length (mm) Product number
7.5%300 09199-31 7.5%50 09198-41
61
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1. Packing materials for column chromatography

Introduction

Open column chromatography is an excellent and easy technique for large-scale preparation and purification at low cost.
COSMOSIL offers both normal and reversed phase packing materials based on totally porous spherical silica, which provides

higher separation, less pressure and higher reproducibility than irregular silica.

Material characteristics

64

Packing material C1-OPN C1s-PREP SL-II-PREP Silica gel 60(neutral)
Silica gel High purity porous spherical silica
Average particle size 750 140 pm ‘ 400 750 140 pm ‘ 750 140 pm
Average pore size approx. 120 A approx. 60 A
Specific surface area approx. 300 m?/g approx. 500 m?/g
Stationary phase Octadecyl group None
= Carbon content — approx. 19% 0%
> End-capping treatment Treated None —
g_ Useful range Open column chromatography / Flash column chromatography
= u
§ & Reversed phase chromatography Normal phase chromatography
g' For more informations on other silica gel, please refer to page 71.
a
L
)
Selection guide (Reversed phase)
. Concentration of solvent Suitable packing materials
;'3' 75C1-PREP
Q . o 18-
3 High (70% or more) — 140C15-PREP
Q
L Open column chromatography
a Flash column chromatography
@ 75C15-OPN
Low (70% or less) —> 140C13-OPN
Midium pressure
column chromatography »|  40C.s-PREP
<
=3
Q.
0]
x

Selection guide (Normal phase)

Acid resistance of compounds Suitable packing materials

Not decompose in low acid > SL-II-PREP
Decomposed in low acid >
Slica gel 60
(neutral)
Unknown >

C1s-OPN

Conventional reversed phase C1s packing materials are restricted to about 30-50% water in the mobile phase. The COSMOSIL
C1s-OPN is a new “Water-Wet” C+s packing material developed for reversed phase open column chromatography. The C1s-OPN

material can be used in 100% aqueous effluents.

Characteristic

The external surface of the C1s-OPN gel is coated with hydrophilic group to increase wettability of the gel, and octadecyl group
is bonded in the pore of the gel. This physical characteristic of the gel makes the reversed phase open column chromatography

possible with 100 % water.

o8 §&
QY
;% @@ @ Hydrophobic group

@&i §§§_

W Silica gel

Hydrophilic group

Figure 1. Structure of C1s-OPN

Figure 2. Packing material in water

Left : C1.OPN provides good resolution
Right : C1s.PREP float up

Application data

e Separation of Theobromine and Theophylline

Figure shows the sample are clearly separated by reversed open
column chromatography with 70% of water.

COSMOSIL Application Data

Column: 75C,-OPN

Column size:  20mmlI.D.-250mm
Mobile phase: Methanol/ H,0= 30/70
Flow rate: 0.2 ml/min
Temperature: Room temperature
Detection: UV254nm

Sample: 1; Theobromine (100mg)
2; Theophylline (100mg)
2
L L L 1 L |
] 0 &0 0 ] 150

Time [minl  NACALAI TESQUE, INC
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_ Influence of particle size Column size and required amount of packing material _
@) . . . . @)
O Table. Column size and required amount of C1s-OPN packing material O
5 (£ Influence of particle size Col D Bed heidh A T COPN 5 2
. . Particle Flow rate Theoretical plate number Rs [separation time SOl =
% e) COSMOSIL Anpllcatlon Data (um) (mi/min) T8 2 TP CF TBITP TPICF (min) (ml)m QUMD (mm) © elg t (mm) mount o 18 (g) g @)
3 (2] 75 0.25 400 390 340 1 1.74 240 60 150 4 3 2]
e 140 06 300 280 260 09 14 100 60 10 5
% Column: 250 7 %
Column size:  10mmI.D.-250
6 Mooll;lilrr::np:::c: Methanol/ Hzoi"znwso 75C,-OPN 140C. OPN 20 150 17 =
Flow rate: 0.2 ml/min e 250 28
Temperature: Room temperature 1
Detection: UV254nm 2 1 2 1 50 38
- . 30 -
—_ Sample: 1; Theobromine (TB) \ /\ 250 63 —
— 2; Theophylline (TP) b 3 f \ 3 —
= o 3; Caffeine (CF) \ / \ f p = o
S5 U A S5
g o ARy g &
o = D=
Q 3 T . o 8
30 60 90 120 1 180 210 240 270 0 30 60 90 120 150
EE ° ® © Reproducibility and washing methods EE
a9 NACALAI TESQUE, INC a9
5(8 Wash the COSMOSIL C1s-OPN packing material with tetrahydrofuran, chloroform or other solvents to remove the impurities. This 5(8
§_ packing material has excellent reproducibility and can be used repeatedly. '§
= Table. Comparison between 75 pm and 140 pym particle size silica. =
“CAUTION”
Do not wash with basic solvents of pH 7 or more which will dissolve the silica gel or pH 2 or less which will cleave the C1s stationary phase. Dry the packing
= material at 50°C or less. See end of this chapter for packing method. =
z Flow rate z
° °
g' Since reversed phase chromatography generally employs high viscosity solvents such as water and g'
ol N . . . 9
S o 140C1-OPN methanol, the flow rate is lower than that of normal phase chromatography. The flow rate of reversed Orderlng information S
® 75C1s-OPN
& * phase depends on the mobile phase composition. Figure indicates that the flow rate of the e COSMOSIL C1s-OPN i
Q " 7 : )
COSMOSIL 140C+s-OPN (140 pum in particle size) is about 2.5 times higher than that of the Product name Average particle size Product number PKG size
S— - COSMOSIL 75C5-OPN. 37842-66 100 g —
€ COSMOSIL 75C1s-OPN 75 um 37842-95 500 g
o £ 37842-11 1kg o
< 2 <
. S 37878-16 100 g .
2 s COSMOSIL 140C1s-OPN 140 um 37878-45 500 g 4
=y 0
= 37878-61 1 kg =.
Q Q
L QL
> 0.4 >
= =3
® ®
0.2
% 20 40 60 80 100 | _ ) )
Mathanol (%) Figure. Concentration of methanol against flow rate
Column size: 10 mm I.D. x 180 mm bed height (gravitational liquid flow)
< <
=3 =3
) : &
> Comparison of normal phase 2
e Separation of p-Cresol and p-Ethylphenol by normal and reversed phase mode.
Since the structural difference between p-Cresol and p-Ethylphenol is only one methyene group. it is difficult to separate such
samples under normal phase condition. On the other hand, the samples are clearly separated under reversed phase condition with
COSMOSIL C1s-OPN packing material.
COSMOSIL Application Data
(Normal phase)
(Normal phase) i (Reversed phase) (Reversed phase)
Packing media: Silica Gel 120 (150 ~ 325mesh) Packing media: 75C,-OPN
Column size:  10mmI.D.-180mm Column size:  10mmI.D.-180mm
Mobile phase: Hexane/Ethyl Acetate = 90/10 Mobile phase:  Methanol/H,0 = 60/40
Flow rate: 0.7 ml/min Flow rate: 0.2ml/min
Temperature: room temperature Temperature: room temperature
Detection: UV254nm Detection: UV254nm
Sample: 1; p-Cresol Sample: 1; p-Cresol
2; p-Ethylphenol 2;p-Ethylphenol ! N
[ I W—
N e
Ha CHCHg NACALAI TESQUE, INC
1: p-Cresol  2: p-Ethylphenol
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SL-II-PREP

COSMOSIL SL-II-PREP is ultra pure silica gel packing material more than 99.99% purity. COSMOSIL SL-II-PREP provides

improved separation and reproducibility for compounds with carbonyl or phenol hydroxyl groups, which are often problematic on

C1s-PREP

The large particle size C1s bulk materials are widely used for lab to process scale purifications. COSMOSIL offers three different

particle sizes of C1s packing materials.
conventional silica gel materials.

*All chromatograms shown below are obtained with silica gel packed into stainless steel columns.

uwnjoo
O71dH T1ISOINSOD I
uwnjoo
O71dH TISONSOD I

Particle size, flow rate and theoretical plate number

Because reversed phase chromatography employs effluents of high viscosity such as methanol and water, the flow rate is lower )
Performance for chelating compounds

68

E than that of normal phase chromatography, which uses effluents of low viscosity such as hexane and ethyl acetate. _g
% % 10 Highly purified silica gel of COSMOSIL SL-II-PREP enables separation of metal coordination compounds without adsorption. % %
oy 2}' 4000 0140C+-PREP 3 %
EE 3 ereree inat EE

L] 18-| 18-|
S3 ® 75CwPREP 08 - e Metal Coordination Compounds S 3
c O . c O
Q@ & 3000 =L
g £ g
= 2 Soer COSMOSIL Application Data g
‘:i‘ 2000 F g Our conventional product Silica gel -M comany 75SL-II-PREP
E" 'é Column:
_§ 2 04 1 Column size:  10mmI.D.-250mm 1
= = Mobile phase: Hexane/Ethanol = 95/5 =
.:D 1000 Flow rate: 5.0 ml/min >
Ee) Temperature:  30°C Ee)
T 02 Detection: UV254nm 2 kel

o -o0——0——0—— 00— 2 o

QL 0 s N . s ‘_D__/ﬁ’/u/‘ Sample: 1; Quinizarin ,@.,

5 0 2 4 6 8 10 2; p-Nitrobenzyl Alcohol 2 o

Z Flow rate (ml/min) 0 50 6(; 7(‘) 8(IJ g(l) 00 1 \/—\ g_

% Methanol (%) e - S - _ _ . g),_’..

Figure 1. Flow rate against theoretical plate number Figure 2. Concentration of methanol against flow rate e T T TR
—] Column size: 20 mm I.D. x 300 mm Column size: 10 mm I.D. x 180 mm bed height (gravitational liquid flow) ety el ﬁizi:ﬁ:msqw, INC [

S o S

7 Application data g

3 - . . . . =)

2. e Vitamin E e Natural compounds e Organic Acid and Amide 2.

] )

> >

<1 <3

® COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data @

Our conventional product Silica gel -M comany 75SL-II-PREP
— ] Column: 40C 4-PREP Column: 40C -PREP 2 Column: 1 —
Column size:  20mml.D.-300mm(Closed column) Column size:  20mml.D.-300mm(Closed column) Column size:  10mmI.D.-250mm
Mobile phase: Methanol 1 2 Mobile phase: Methanol/ 0.05%TFA-H,0 = 70/30 Mobile phase: Hexane/Ethanol = 90/10
Flow rate: 9.9 ml/min Flow rate: 9.9 ml/min Flow rate: 5.0 ml/min
Temperature: Room temperature Temperature:  Room temperature Temperature:  30°C 2
Detection: UV280nm Detection: UV254nm 3 Detection: UV254nm

f Sample: 1; DL-o-Tocopherol (5mg) Sample: 1; Baicalin  (40pg) Sample: 1; Salicylic Acid 2 f

a 2; DL-o-Tocopherol Acetate (5mg) 2; Baicalein (120pg) 2; Salicylamide ]‘r\ g_

o) 3; Wogonin (40pg) —— A/L o)

X e - . X

| | | L 1 1 L 1 ]
o o 20 s %0 50 P 0 10 20 0 10 20 0 10 20
Time (min) Time (ain) . . Time(min) ‘Time(min)
NACALAI TESQUE, INC NACALAI TESQUE, INC ] l]TIC(lﬂm) NACALAI TESQUE, INC
Ordering information Ordering information
e COSMOSIL C1s-PREP e COSMOSIL SL-II
Product name Average particle size Product number PKG size Product name Average particle size Product number PKG size
37932-86 100 g 38012-64 100 g
COSMOSIL 40C+s-PREP 40 uym 37932-15 500 g COSMOSIL 75SL-II-PREP 75 um 38012-35 500 g
37932-31 1kg 38012-51 1kg
37933-76 100 ¢ 38013-54 100 g
COSMOSIL 75C1s-PREP 75 um 37933-05 500 g COSMOSIL 140SL-II-PREP 140 ym 38013-25 500 g
37933-21 1kg 38013-41 1 kg
37934-66 100 g
COSMOSIL 140C+s-PREP 140 ym 37934-95 500 g
37934-11 1kg
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Silica gel (spherical[] neutral) Silica gel (for column chromatograph)

) o)
8 % Since conventional silica gels are weakly acidic, some pH sensitive compounds may be decomposed during the purification by Orderlng information 8 %
5 "é’ column chromatography with the acidic silica gels. The pH of Silica gel 60 (spherical(] neutral) is adjusted to nearly neutral for the o Silica gel (spherical) % g
=} =}
T separation of not only pH sensitive compounds but also new compounds that the physical properties are still unknown. Product name Particle size Pore size Grade Product number PKG size T
. . s . . 30731-71 1k
o *All chromatograms shown below are obtained with silica gel packed into stainless and steel columns. approx. 70 ~ 230 mesh SP 3073142 25 kg o
Silica Gel 60, spherical 60A 3073351 1 kg
» approx. 150 ~ 325 mesh SP 3073322 25 kg »
=y Comparison with conventional silica gel Silica Gel 120, spherical approx. 70 ~ 230 mesh 120 A sp 30734-41 1kg =
-8 ’ approx. 150 ~ 325 mesh 30735-31 1 kg o
o <. e Purification of Acetal e
o o 2
gs g9
o 3 o =2
- Silica gel (irregul 33
S5 COSMOSIL Application Data * Silica gel (irregular) S 3
S 8 Our conventional product Silica gel 60 (spherical * neutral) Product name Particle size Pore size Grade Product number PKG size = 8
= 8 — 30724-55 500 g ”g
=) Column size:  4.6mml.D.-250mm 30724-71 1k =
= M(:Jbile psha:e: Hexane/Ethyl Acetate = 99/1 1 approx. 70 ~ 230 mesh SP 30724-84 5 kg =
Flow rate: } l.Ooml/min 1
i T 2 Sila Gel 5 04 S 0 ¢ _
= Sample: 1; Methyl Benzoate(Standard) ~ (10mg/ml) 30721-01 1 kg =
> ; Sample mg/m! . ~ >
] vl 23j ple A (100mg/m1) approx. 230 ~ 400 mesh SP 30721-14 5kg ]
o 2 30721-72 25 kg o
2 J\ 2
o L L L t ) o
S R o N o a 60 :3 30 60 R
Q . Time (min) Tie {min) Q
.Q—J.. ~ Sample A &)c-
© NACALAI TESQUE, INC o
z Z
3 COSMOSIL Application Data =
Q Q
g Our conventional product Silica gel 60 (spherical - neutral) g—
o Column: )
L Column size:  4.6mml.D.-250mm Q
> Mobile phase: Hexane/Ethyl Acetate = 99/1 >
9 Flow rate: 1.0 ml/min 9
@ Temperature:  30°C 1 2 @
Detection: UV254nm 1
i
Sample: 1; Methyl Benzoate(Standard) ~ (10mg/ml)
2; Sample B (200mg/ml) 2
Inj.Vol. 3ul _/_L
0 et L
< =~ o o o ) o 30 w <
- ‘ Time (nin) Tiine (min} 2
a \\// Sample B NACALAI TESQUE, INC a
[¢] ]
x X
Ordering information
e Silica gel (sphericall] neutral)
Product name Average particle size Product number PKG size
30511-64 100 g
30511-35 500 g
75 um 30511-51 1kg
30511-06 5 kg
Silica gel 60 (spherical] neutral) 30511-22 25 k
for column chromatograph 9
30518-94 100 g
30518-65 500 g
140 ym
30518-81 1kg
30518-52 25 kg
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Application data

2. Liquid chromatography related products (for mobile phase)

Q : . : . Q
e e Low-molecular-weight unsaturated carboxylic acids e Amino acids S
22 ) - 8 =
-2 lon-pair reagents cos - - 53
3 2 MOSIL Application Data COSMOSIL Application Data el
T s T
z 2 2
) The use of ion pair reagents as mobile phase additives extends the applicability of reversed phase HPLC. lonic or highly polar go:umn:_ ] i%(MIS;IISO ¢ EOiumnr_ . ZC6.X—MIS]—JHISO @)
compounds are difficult to analyze by reversed phase using only organic solvent and buffer solution because of the short retention Mobile phase: ﬁ:fy‘;‘::;ﬁimiﬁ:f;z" Mobile phase: ?Cglif;ﬁgizqti:':::lgoﬁim Phosphate
= time. lon pair reagents are strong hydrophobic ions which form neutral ion pairs with oppositely charged samples molecules, i";‘("}“/‘;(;“ Phosphate buffer(pH7) : — f‘(‘)fg&‘?:m/% ) =
H t i H H H H H Flow rate: 1.0 ml/min Temperature:  30°C
. 5 making the efficient ODS columns amenable to separate ionic or highly polar samples. Nacalai Tesque offers a broad range of ion T:mpéraiure: 3000 Detoction:  UV215nm. 0.5AUFS . 5
o pair reagents for pharmaceutical compounds and other highly polar materials. Detection: - UV230nm, 0.5AUFS Sample: 1: Histdine L0s) R . s
'C-D.‘ g_ Sample: 1; Acrylic Acid (2.0pg) 2; Tyrosine (3.0pg) 6 g_
Q 3 2; Crotonic Acid (2.0pg) 3; Phenylalanine (1.0pg) Q 8
° 3; Tiglic Acid (2.0ug) 4; Tryptophan (0.5ug) °
8_ g . B . . 4; Sogrbicc Accid (2.0ﬁ§) : \‘_1 % P H 8_ g
-8 General use of ion-pair reagents in the mobile phase B T e 3
-Qo- % NACALAI TESQUE, INC NACALAI TESQUE, INC 90- %
= When using ion pair reagents, ample time should be allowed for establishing equilibrium and for cleaning the column. AP-0433 AP-0437 =
= When using ion pair reagents with an alkyl chain of C1o or shorter, it typically takes 20 minutes for establishing equilibrium and 30 =
minutes for cleaning. It may take more than 1 hour to clean the column when using ion pair reagents with an alkyl chain longer than
= Cio. Therefore, it is highly recommended to prepare a column for exclusive use with ion pair reagents. ) ) ) =
5 Ordering information >
° °
g - - o for Basic samples (R-SO5 Na*) g
= | Low retention under 100% water solution - =3
S Product name R: Grade Product number PKG size )
2 Yesl Sodium 1 - Butanesulfonate CaHe- SP 31331-94 59 2
& 31730-64 5g &
Sodium 1 - Pentanesulfonate CsHi1- SP
| Sample: dissociable compound |—> | % Use HILIC column o 31730-22 259
e No 31529-24 5 —
Yesl Sodium 1 - Hexanesulfonate CeHus- SP 31529-82 25 Z
- 31528-34 5g =
< C Anidi . ; Sodium 1 - Heptanesulfonate C7H1s- SP <
» | A: Acidic compounds  B: Basic compounds | P s 31528-92 25¢ »
Q 31729-04 5 Q
= lA l B Sodium 1 - Octanesulfonate CaHir- SP 31729.62 25 9 =
g First Choice First Choice T — o o 31626-44 s 9 g
- odium 1 - Nonanesulfonate oH1e- - g =
> . 20mmol/l Phosphate buffer (pH 2.5) >
S 20mmol/ PhOSpha_tf buffer (pH7.0) Pha b Sodium 1 - Decanesulfonate CroHar- sP 31429-34 59 e
5mmol/l Tetra-n-butylammonium Phosphate| | 5mmol/l Sodium 7-hexanesulfonate Sodium 1 - Undecanesulfonate C11Has- SP 32030-04 59
Sodium 1 - Dodecanesulfonate Ci2Hz2s- SP 31426-64 59
Sodium Lauryl Sulfate > SP 31623-32 25¢g
A 4 A4
Low retention Low retention 0.5M Solution
— Use HILIC column — Use ion pair of longer alkyl chain Sodium 1 - Butanesulfonate CaHo- SP 31332-84 5x10 ml
< (Cs or C12) ) 31532-64 10 ml <
= High retention - - Sodium 1 - Hexanesulfonate CeH1s- SP 31532-06 5x10 mi 5
§ — Add 10% organic solvent High retention 3173334 10ml 5
— Add 10% organic solvent ium 1 - Oct [fonat Hy7- P -
0 Org Sodium 1 - Octanesulfonate CsHi7 S 3173376 5x10 i
*For HILIC column, please refer to page 38.
o for Acid samples (CaHo)aN* X
Product name X-: Grade Product number PKG size
. . Tetra - n - butylammonium Bromide -Br SP 32824-72 259
Separation adjustment 32935-51 19
20mmol/l Phosphate buffer (pH2.5) +5mmol/l Sodium /-Hexanesulfonate +10% Methanol Tetra-n - butylammonium Chloride -cl EP 32935-64 5 g
Column: 5C-PAQ 2
Column size: 4.6mml.D.-150mm 114 32935-22 25 9
Nllobile phase: y Tetra - n - butylammonium Hydrogensulfate -HSO4 GR 32924-62 259
Flow rate: 1.0 ml/min 3
Temperature:  30°C 1 n. . . _ 32905-54 5 g
Detection:  UV270nm 1 Tetra - n - butylammonium lodide I SP 32905-12 25
Sample: 1; L-Noradrenaline 2 3 . 32906-44 5 g
;L-Adrenaline Tetra - n - butyl P hl t -ClO SP
32;JL1_3%}>A1 . 2 4 etra-n utylammonium Ferchiorate 4 32906-02 25 g
4 Dopamine Hydrochloride :> 4 :> Tetra - n - butylammonium Phosphate -HPO4 SP 32929-54 5g
L L ]\ j& 0.5M Solution
— L —
5 s B % = % s i ; s 32926-26 10 ml
NACALAI TESQUE, INC Tetra - n - butylammonium Phosphate -HPO4 SP 3292684 5x10mm|
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3. Liquid chromatography related prodcuts (for pretreatment)

Cosmonice filter

Injection of samples containing particulates (microparticles, precipitates, colloid substances) will

clog HPLC columns, shorten injector life, and result in extensive maintenance on pumps.

Cosmonice filters are used to remove particulates from samples and prolong the life of HPLC

system components. There are two types of Cosmonice filters as stated below.

W series (Aqueous solution)

W series are installed with low adsorption hydrophilic durapore filter (polyvinylidenedifluoride,

PVDF). W series can be used with both aqueous and organic solvents. They are best suited for

prefiltration of protein and other biological samples.

S series (Organic solvents)

S series are installed Teflon filter (polytetrafluoroethylene, PTFE) with strong resistance to organic solvents, acids and alkalis. They

are best suited for prefiltration of samples with aggressive organic solvents such as chloroform and tetrahydrofuran.

Please refer to TECHNICAL NOTE 3, Sample pretreatment for HPLC at page 164.

Ordering information

e Cosmonice filter

Product name Diameter (mm) | Pore size (um) | Process volume | Hold-up volume | Product number PKG size
4 0.45 less than 1 ml <10 ul 06543-04 100 pkg
Cosmonice Filter W (Aqueous) 13 0.45 0.5-10ml <30 pl 06544-94 100 pkg
25 0.45 3-50ml <100 pl 06545-84 50 pkg
— 4 0.45 less than 1 ml <10 pl 06541-24 100 pkg
Cosmonice Filter S (Solvent)
13 0.45 0.5-10ml <30 pl 06542-14 100 pkg
[Connection] Inlet: luer-lock, Outlet: luer-slip, Connectable needles
Cosmospin fileter
Cosmospin filters are used to remove fine particles and precipitates from samples by centrifugation.
They utilize omnipore hydrophilic PTFE membrane filter, which has a wide range of chemical -

resistance. Cosmospin filters are the best choice for HPLC sampile filtration. Two pore sizes, G (0.2

um) and H (0.45 pym), are available.

Please refer to TECHNICAL NOTE 3, Sample pretreatment for HPLC at page 164.

Ordering information

e Cosmospin filter

-

Pore size Maximum Hold-up Maximum Rotor size Filtration Product .
Product name . ) Color PKG size
(um) sample volume | volume | centrifugal force (fixed-angle) ara number
(F:”"tZ’r“gSp'” 0.2 0.4 ml 5l 5,000% g 1.5 ml 0.2cm? | brown | 06549-44 | 100 pkg
g”"tzrr"ﬁs’"” 0.45 0.4 ml 5l 5,000% g 1.5 ml 0.2cm? | white | 06540-34 | 100 pkg

Dimention: Diameter 10.6 mm x Length 45 mm

Membrane: Omnipore Hydrophilic PTFE ~ Sample reservoir and collection tube: Polypropylene

Chemical compatibility

Cosmonice | Cosmonice : Cosmonice | Cosmonice :
Solvent . .| Cosmospin Solvent . .| Cosmospin
W series | S series W series | S series
Acetic acid, 98% + + Hydrogen gas +
Acetone - + + Hydrogen peroxide (3%) + +
Acetonitrile + + + Hydraulic oil (5606) + + +
Ammonia solution (6N) + + + Hypo (photo) + + +
Ammounium hydroxide (conc.) + + - Isopropyl acetate + + +
Amyl alcohol + + + Isopropyl alcohol + + +
Benzene + + - Kerosene + + +
Benzyl alcohol + + - Methanol + + +
Boric acid + + Methyl ethyl ketone - + +
Butyl acetate + Methyl isobutyl ketone + + -
Carbon tetrachloride + + 2-Methyl-1-propanol + + +
Chloroform + + Nitric acid (6N) + +
Cyclohexanone - + - Nitrobenzene + + -
Dichloromethane + + - Ozone gas - + -
Dimethylacetamide - + Paraldehyde +
Dimethylformamide + + Pentane + + -
Dimethylsulfoxide - + - Petroleum ether + +
Dioxane + + + Phenol (water saturation) + + -
DMSO - + - Phosphate buffer solution + +
Ethers + + + 2-Propanol + + +
Ethyl acetate + + + Pyridine - + +
Ethyl alcohol + + + Seawater + + +
Ethyl cello solve + + + Silicone oils + + +
Ethylene glycol + + + Sodium hydroxide (conc.) + + +
Formamide + + + Sulfuric acid (6N) +
Freon, TF or PCA solvent + + + Toluene + + -
Gasoline + + + THF - + -
Glycerine (Glycerol) + + + Trichloroacetic acid + + +
Helium gas + + Trichloroethane + + -
Hexane + - Trichloroethylene + + -
Hydrochloride (6N) + + + TFA + + -
Hydrofluoric acid - + - Xylene + + +
+: Recommended, -:Notrecomended, (blank): Not data available

75

uwn|oo
O71dH T1ISOINSOD ‘I

[
Qo
@ S
&)'.Q-
(DO
L =

o
33
S 2
c 9
eaQ
()
e)
=
<

ejep uoneoyddy |||

2]0U [BOIUYDS] Al

Xapu| ‘A



uwn|od
OT1dH TISONSOD 'l

C
e}
o S
&{Q_
(-DO
= =

o
g3
2®
a8
c O
%A
Q)
©
o
<

ejep uoneoiddy |

8]0U [BoIUY98] Al

Xopu| ‘A

76

COSMOSIL HPLC accessories

Ordering information

COSMOSIL Guard Cartridge Holder

Product name Product number PKG size

COSMOSIL Guard Cartridge Holder 38009-79 1 PKG

COSMOSIL Column Prefilter
Product name Product number PKG size
COSMOSIL Column Prefilter 39361-19 1 PKG

COSMOSIL Column Spare Filter for Prefilter
Product name Product number PKG size
COSMOSIL Column Spare Filter for Prefilter 39539-09 2 PKG

COSMOSIL Column Connecting Tube
Product name Product number PKG size
COSMOSIL Column Connecting Tube 37843-69 1 PKG

COSMOSIL

APPLICATION DATA

1. COSMOSIL Chromatogram INdeX ..........ccovueriiiiiiniiieiiieeie e eaaens 78
2. Application data of substances in Japanese Pharmacopoeia, 15" version ......... 79
3. COSMOSIL Application Data .......ccueeiuiiiiiiie e 80
1) DIUGS et 80
2) Crude DIUGS ovuiiiiiie et 113
3) Natural COmMPOUNGS .....ccuiiuiiiiiii e 118
4) PeStiCIAES oneiiiii e 121
5) FOOd ADItIVES  ....enieieii e 123
B) VItaMIINS .o 125
T) Metabolites . ..ee e 128
8) Carbohydrates ........cociuiriiiii 130
9) LIPS e e 133
10) Nucleic Acid Related Substances..............cooiiiiiiiiiii 135
11) Amino Acids, Peptides and Proteins..............cooiiiiiiii 136
12) The Others ... 143
4. Reference list ..o 150
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NACALAI TESQUE, INC

Recommending column

Condition and JP description

79

] [] [] [ th ] o
;1. COSMOSIL Chromatogram Index 2. Application data of substances in Japanese Pharmacopoeia, 15" version | 3
32 g <
g 8 More than 6,100 single compound elution profiles with full chromatographic condition description are available. They We prepare data of drugs using three kinds of C1s columns that are specified in HPLC analysis in Application Data of g 8
- ; are not only an incredible help for chromatographers, but also can be used as references in choosing conditions Substances in Japanese Pharmacopoeia, 15" version. The data are available at our web site. - ;
T _ L : “ . o : i)
5 for similar compounds. http://www.nacalai.co.jp/en/cosmosil/ TheJP15.htm, or type “Cosmosil Japanese Pharmacopoeia” at a search site. 5
These data are available at our web site: http://www.nacalai.com
- Interpretation of application data -
— Jé Mo Appointment gj - -g
o = Alcohols =] o <.
L % Category Aldehydes & Ketones oA %
= Amines:fhimdes L THE JAPANESE PHARMAGOPO ETA (Fiftesnth Edition) 1 =
g S No Appointment [ ' -g %
ag Columnname |S57%° & Acetaminophen (Purity) 52
oite} C18 PAQ = 8 Q
Q — Q
'g_ Sample Name | || begins with @ Acetaminophen [103-80-2] _OH -g'
=
= Molecular | (T——— . )Cj\ /@ =
Formula containz (Keyword Scarch) CyHNO, 16116 " o
- CAS number | | (ex:498-02-2) TR p———— .
> ResultiPage 2 >
© ©
-g 50 _NB_]I 50 _AR_[[ 50 _pAQ Calumn size 435 mmlD-130 mm -c_)
o 13 18 13 Makile phase T;:Iécal:U.USmul)’LpuMum dhydagenphasphate (pH 4.7) o
2 (35) 10.7 106 1.2 Terperare 4070 =
. S & o] o) T o S
2 GBI e et s e =
g.. 3 ) 3 dj—.ﬂn:mmemilid: (0:02 madml)  [mpurity ] gc-
@ ocnmmen et e
Db:m, dexri]bed in The Japaness Phamesapazia]
Flaw rate. Adust the fiow rate sa that the retentian ime of Sanple 2 is
Data example SR 0
Us= a galumn eluting aff Sample 1 befare Eample 2, end resalutian
1 {R,) between thase 2 peds shauld nat be less than 7.
— 1 e teclian NSt —_—
< 2 2 . & M.Elm: detectian senstiity 53 that the pedk height of Sample <
_| :‘I;h:::d fram 10 if L af the standard salutian is abaut 15% af the _1
@ {Time span of measurement] @
g COSMOSIL Chromatogram Index @ ;:uv:;?;r:sulunzume retentan tme af Sande 2 after the %
3 'aint ta natica, =)
g. 4 3 o ® %2 0.05 mqV]I. patassium dhydagenphaschate (EH 4.7) g
o Dizsalve 5.30 g of patassium dhv.d'uaenpha:mcbe in 900 m'Td =
3 Sample: Tolnaftate S /@\ - JIM_ - @ o e L 3
o CAS No- [2398.96.1] A, o e o
Molecular formula: C,,H,,NOS éHs
Column: 5C -MS-I1
Column size: 4.6mml.D.-150mm
Mobile phase: Methanol'/ H,0=80/20 NACALAI TESQUE, ING
Flow rate: 1.0 ml/min
Temperature: 30°C
Detection: UV254 nm O Substance name
< Attenuation: 0.128 aufs <
= Sample conc.: 0.09mg/ml £ 0 Substance information -
a Injection volume:  1.0pl 8 8_
® Retention time: ~ 6.92min s 00 Suitability ( O : suitable, X :unsuitable, **: depend on condition) 0
= Capacity factor: 3.20 A =
L L . 0 HPLC chromatogram
0 5 (min) 10
g0
g
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ugs

e Acrinol

e Azathioprine

e Meglumine Sodium Amidotrizoate

e Amlodipine Besilate

(6{0) 1L, Application Data

Column: 5C,-PAQ

Column size: 4.6mml.D.-250mm

Mobile phase: Acetonitrile/ 4.6mmol/l Sodium
1-Octanesulfonate, 65mmol/l NaH,PO,
(pH2.8 with H;PO,) =30/70

Flow rate: 1.0 ml/min
Temperature: 25°C
Detection: UV268nm 1
Sample: 1; Acrinol  (0.04pg)
0 10 20 @50

30 40 mi
NACALAI TESQUE, INC

AP-0457

COSMOSIL Application Data

Column: 5C,g-AR-IT

Column size: 4.6mml.D.-150mm

Mobile phase: Methanol/ 25mmol/l KH,PO,
(pH2.5 with H;PO,) = 20/80

Flow rate: 1.0 ml/min
Temperature:  40°C 2
Detection: UV296nm
Sample: 1; 6-Mercaptopurine Hydrate (0.16pg)
2; Azathioprine (0.16pg)
3; Benzoic Acid (9.6pg)

)

T W e
NACALAI TESQUE, INC
AP-0471

COSMOSIL Application Data

e Aztreonam

e Acetaminophen

COSMOSIL Application Data

Column: 5C,s-AR-IT

Column size: 4.6mml.D.-250mm

Mobile phase: Methanol/ 5mmol/l Tetra-n-butylammonium
Hydrogensulfate(pH3.0 with 0.5mol/l Na,HPO,)

=35/65
Flow rate: 1.0 ml/min
Temperature:  40°C
Detection: UV280nm
Sample: 1; 4-Aminobenzoic Acid (0.5pg)

2; Aztreonam (5.0pg)

_JJ;

At

NACALAI TESQUE, INC

AP-0474

COSMOSIL Application Data

Column: 5C,-MS-II 1

Column size:  4.6mml.D.-150mm 2

Mobile phase: Methanol/ 50mmol/l KH,PO,
(pH4.7 with NaOH) = 20/80

Flow rate: 1.0 ml/min

Temperature:  40°C

Detection: UV225nm

Sample:

1; p-Aminophenol Hydrochloride
2; Acetaminophen

3; 4’-Acetoxyacetanilide

(0.2pug)
(0.2pg) 3

(0.2pg) A

n
10 20(min)
NACALAI TESQUE, INC

AP-0452

COSMOSIL Application Data

Column: 5C,-MS-II 1 Column: 5C,-MS-II
Column size:  4.6mml.D.-250mm Column size: 4.6mml.D.-150mm 2
Mobile phase: Acetonitrile/ 6.25mmol/l Tetra-n-butylammonium Mobile phase: Methanol/ 30mmol/l KH,PO, = 65/35
Phosphate, 50mmol/l K,HPO, Flow rate: 0.5 ml/min
(pH7.0 with H;PO,) = 20/80 Temperature:  30°C
Flow rate: 1.0 ml/min Detection: UV237nm
Temperature:  25°C
Detection: UV254nm 2 Sample: 1; Amlodipine Besilate (0.56pg)
2; Isobutyl p-Hydroxybenzoate ~ (0.60ug)
Sample: 1; Amidotrizoic Acid (0.25ug)
2; Acetrizoic Acid (0.30pg)
0 10 (min) 0 10 i) 20
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0739 AP-1084
e Amoxicillin e Ampicillin
COSMOSIL Application Data COSMOSIL Application Data
Column: 5C,-PAQ Column: 5C,¢-MS-II
Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-150mm
Mobile phase: Methanol/ 10mmol/l CH;COONa Mobile phase: 10% Acetonitrile/ 90% 50mmol/l
(pH4.5 with CH;COOH) = 5/95 (NH,),HPO, (pHS5.0 with H;PO,)
Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min
Temperature:  30°C Temperature:  25°C
Detection: UV230nm Detection: UV230nm
Sample: 1; Amoxicillin (3.0pg) Sample: 1; Ampicillin Sodium Salt (10pg)
2; Guaiacol Glycerol Ether (5ug)
2
° (mno o 10 20 30 a0 (min)
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0463 AP-0464

81

- 3. COSMOSIL Application Dat — .
3 : ppilication bata 3
g2 e Atenolol e Amikacin Sulfate g 2
g 8 01) Drugs P80 (Application data of substances in Japanese Pharmacopoeia ...P80-109, P113-117) g 8
. 02) Crude Drugs P113 .
T COSMOSIL Application Data COSMOSIL Application Data 3
5 003) Natural Compounds P118 5
0 4) Pesticides P121 Column: 5C,-AR-II Column: 5Cs-PAQ
. Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-250mm =
— O 5) Food Additives P123 Mobile phase: Methanol/Tetrahydrofuran/ Mobile phase: Methanol/ 20mmol/l KH,PO, —
. 4.6mmol/l Sodium /-Octanesulfonate, (pH6.5 with KOH) = 72/28 .
E 06) Vitamins P125 1.2mmol/l Tetra-n-butylammonium Hydrogensulfate, Flow rate: 1.5 ml/min g
= 25mmol/l KH,PO,(pH3.0 with H;PO,) 4 Temperature:  35°C =
oy :n)_ 07) Metabolites P128 ow e Tg/l/f/o‘ Detection: ~ UV340nm ) ) 2
@ ow rate: .0 ml/min @
o 3 Temperature:  25°C Sample: Q 3
-9‘ S u 8) Carbohydrates P130 Detection: UV226nm 1; Amikacin Sulfate 2,4, 6-trinitrobenzenesufonic -2 g
o . Acid Derivative (0.6pg) o
E‘ % o 9) LIpIdS P133 Sample: 1; Atenolol  (0.1pg) 2; Kanamycin Sulfate 2,4, 6-trinitrobenzenesufonic 2 8‘ %
21 Q . . Acid Derivative (0.6pg) Q Q
8 J10) Nucleic Acid Related Substamces P135 s
= H 1 1 i ; T T min; a0 ) an Tminian =3
= 0 11) Amino Acids, Peptides and Proteins  P136 ° NACALAI TESQUE, e NACALAL TESQUE. INC =
012) The others P143 AP-04s AP-0460

>
©
=2
=
Q
=3
(]
=]
o
Q
=3
Q

2]0U [BOIUYDS] Al

Xapu| ‘A



_ 1) Drugs 1) Drugs _
9] (@]
3 3
= e |soxsuprine Hydrochloride e |soniazid e Estradiol Benzoate e Estriol g =
c 8 = 8
32 3£
S S
T . . . . . . . . T
T COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data T
— —
(@) 1 2 O
Column: 5C,-MS-II Column: 5C,-MS-II Column: 5C,-MS-II Column: 5C,¢-MS-II
Column size:  4.6mml.D.-150mm Column size: 4.6mml.D.-250mm Column size: 4.6mmI.D.-150mm Column size: 4.6mmlI.D.-150mm
[=)
— Mobile phase: Methanol/ 32.6mmol/l (NH,),HPO,, Mobile phase: 10mmol/I-Sodium /-Tridecanesulfonate- Mobile phase: Acetonitrile/ H,0 = 70/30 Mobile phase: Methanol/ H,0 = 50/50 -
. 18.4mmol/l Sodium /-Pentanesulfonate Methanol/ 50mmol/l Phosphate buffer Flow rate: 1.0 ml/min Flow rate: 0.5 ml/min 1 .
2
E (pH2.5 with H;PO,) = 40/60 (pH2.5) =60/40 Temperature: 35°C Temperature:  25°C E
= Flow rate: 1.0 ml/min Flow rate: 0.5 ml/min Detection: UV230nm Detection: UV280nm 3 <
ey Temperature:  40°C Temperature:  40°C ey
ol % Detection: UV269nm Detection: UV265nm Sample: 1; Progesterone (0.15pg) 1 Sample: 1; Estriol (0.5ug) o8 g_
Q= 2; Estradiol Benzoate (0.65pg) 2; Methyl Benzoate  (0.5ug) Q =
g S Sample: 1; Isoxsuprine Hydrochloride (2.0pg) Sample: 1; Ison?co.tinic Acid  (0.4pg) -g %
g_ % 2; Isoniazid (0.5pg) % %
o «Q Q «Q
~ s =
Q Q
= L | — . . . =
< 0 10 (min) — 0 10 (min) 0 10 20 (min) <
NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-1103 AP-0702 AP-0647 AP-0644
> >
S S
= e |doxuridine e |doxuridine e Epirubicin Hydrochloride e Oxytocin =
4 :
o o
35 =
Q. [oX
o COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data 2
1
Column: 5C,¢-PAQ Column: 5C,¢-PAQ Column: STMS-MS Column: 5C,-MS-I1
Column size: 4.6mml.D.-150mm 3 Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-150mm
Mobile phase: Methanol/ H,0 = 13/87 9 4 Mobile phase: Methanol/ H,0 = 4/96 Mobile phase: 6.9mmol/l Sodium Lauryl Sulfate- Mobile phase: A; 100mmol/l NaH,PO, 1
. Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min H,0/Acetonitrile/Methanol/H;PO,, B; Acetonitrile/H,0 = 50/50 .
< Temperature:  30°C Temperature:  30°C =540/290/170/1 B conc. 30—60%(0—30min) <
— Detection: UV254nm Detection: UV254nm 1 Flow rate: 2.0 ml/min Flow rate: 1.0 ml/min —
g Temperature:  35°C Temperature:  25°C g
= Sample: 1; 2"-Deoxyuridine (0.3pg) Sample: Detection: UV254nm Detection: UV220nm =
5 2 2 5
3 2; 5-Todouracil (1.2pg) 1; 2"-Deoxyuridine (0.04pg) 3 3 5
Q. 3; Idoxuridine (3.0pg) 2; 5-Todouracil (0.12pg) Sample: Sample: QO
S 4; Sulfathiazole (0.5ng) 3; Idoxuridine (0.40pg) 1; 2-Naphthalenesulfonic Acid Sodium(5.0pg) ) 1; (Arg®)-Vasopressin (5.0pg) S
[ 2; Doxorubicin Hydrochloride (5.0pg) 2; Oxytocin Acetate Salt (5.0pg) o
(0] 3; Epirubicin Hydrochloride (10ug) 4 (0}
U N 4; Daunorubicin Hydrochloride (5.0pg) ) m
L 1 1 A
0 10(min) 0 10 20(min) o 0 2% 3% T 40 ll) 1.0 2;0 n —_—
NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC NACALATTESQUE, [N(“,‘l
AP-0694 AP-0697 AP-0643 AP-0793
< <
5 e |pratropium Bromides e Indomethacin e Omeprazole e Captopril 3
% R
COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data
Column: 5C¢-MS Column: 5C-MS-II | Column: 5C-MS Column: 5C,-MS-I11 1
Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-250mm
Mobile phase: Acetonitrile/ 0.5%H,PO,/ Mobile phase: Methanol/ 0.1%H;PO, = 80/20 Mobile phase: Acetonitrile/ 7.9mmol/l Na,HPO,, Mobile phase: Metahnol/ 0.1%Acetic Acid = 50/50
Methanesulfonic Acid = 120/1000/10 Flow rate: 1.0 ml/min 1.35mmol/l NaH,PO,(pH7.6 with 1% H;PO,) Flow rate: 1.0 ml/min
Flow rate: 1.0 ml/min Temperature:  25°C K =11/29 y Temperature:  25°C
Temperature:  30°C Detection: UV254nm Flow rate: 1.0 mlI/min ) Detection: UV220nm
Detection: UV210nm 2 | Temperature:  30°C
Sample: 1; 4-Chlorobenzoic Acid (1.0pg) Detection: UV280nm Sample: 1; Captopril (2.6png)
Sample: 1; Ipratropium Bromide Derivative 2; Butyl p-Hydroxybenzoate (0.6pg)
2; Ipratropium Bromide 3; Indometacin(Indomethacin) ~ (1.0pg) Sample: 1; Omeprazole (0.10pg)
2; 1,2-Dinitrobenzene  (0.25ug)
1 _LJ Lug
J |
— | Ta— B % % w0 (Gar o 10 (min) 20
NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0701 AP-0698 AP-1121 AP-0530
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1) Drugs

e Gabexate Mesilate

e Camostat Mesilate

1) Drugs

e Clarithromycin

e Griseofulvin

COSMOSIL Application Data

Column: 5C,¢-MS-II

Column size: 4.6mml.D.-150mm

Mobile phase: Methanol/ (0.1%Sodium Lauryl Sulfate/
0.5%Sodium /-Heptanesulfonate/
Acetic Acid = 200/20/1) = 71/29

Flow rate: 0.5 ml/min
Temperature: 25°C
Detection: UV245nm 2
Sample: 1; Ethyl p-Hydroxybenzoate (0.39ug) N
2; Butyl p-Hydroxybenzoate (0.39ug)
3; Gabexate Mesilate (0.75ug)

COSMOSIL Application Data

Column: 5C,s-AR-IT

Column size: 4.6mml.D.-150mm

Mobile phase: Metahnol/ (0.2%Sodium /-Heptane Sulfonate/
0.1%Sodium Lauryl Sulfate/ Acetic Acid
=1000/500/10) = 55/45

Flow rate: 1.0 ml/min

Temperature:  25°C

Detection: UV265nm

Sample: 1; Camostat Mesilate (1.02pg)
2; Butyl p-Hydroxybenzoate (0.54pg)

L

n
20(min)

COSMOSIL Application Data

Column: 5C,-MS-II

Column size:  4.6mml.D.-150mm

Mobile phase: Acetonitrile/ 67mmol/l KH,PO, 1
=35/65

Flow rate: 1.0 ml/min

Temperature:  50°C
Detection: UV210nm

COSMOSIL Application Data

Column: 5C,-MS-II
Column size: 4.6mmI.D.-250mm 1
Mobile phase: Acetonitrile/ H,0 = 40/60
Flow rate: 1.0 ml/min

Temperature:  25°C 2
Detection: UV254nm

Sample: 1; Griseofulvin (2.2pg)

N 10
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0673 AP-0528
e Carbazochrome Sodium Sulfonate e Carbidopa
COSMOSIL Application Data COSMOSIL Application Data
Column: 5C,¢-PAQ Column: 5C,-PAQ
Column size: 4.6mml.D.-250mm Column size:  4.6mml.D.-250mm
Mobile phase: Ethanol/ 10.4mmol/l (NH,),HPO, Mobile phase: Ethanol/ 50mmol/l NaH,PO, = 5/95
=75/925(pH7 with H,PO,) (pH2.7 with H,PO,)

Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min
Temperature:  40°C Temperature:  30°C
Detection: UV360nm Detection: UV280nm
Sample: Sample: 1; Methyldopa (10pg)
1; Carbazochrome Sodium Sulfonate (1.0pg) 2; Carbidopa (10ug)
2; Carbazochrome (1.0pg)

Ju T E— P

L
NACALAI TESQUE, INC

NACALAI TESQUE, INC

AP-0535 AP-0538
e Quinidine Sulfate and Quinine Hydrochloride e Potassium Clavulanate
COSMOSIL Application Data COSMOSIL Application Data
Column: 5Cs-PAQ 1 Column: 5C,i-PAQ
Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-150mm
Mobile phase: Acetonitrile/ 0.088%Acetic Acid, 4 Mobile phase: A; 50mmol/l NaH,PO,(pH4.0 with H;PO,)
0.16%Methanesulfonic Acid, B; Methanol/ 50mmol/l NaH,PO,,
0.22%Diethylamine = 10/90 (pH4.0 with H;PO,) = 50/50
Flow rate: 1.0 ml/min B conc. 0%(0-4 min), 0—100%(4—15 min),
Temperature:  30°C 100%(15-25min) 2
Detection: UV235nm Flow rate: 1.0 ml/min
Temperature:  40°C
Sample: Detection: UV230nm
1; Cinchonidine (1.0pg)
2; Quinidine Sulfate (10pg) Sample: 1; Potassium Clavulanate
3; Quinine Hydrochloride (10pug) 2; Sodium Amoxyecillin 1
4; Hydroquinidine Hydrochloride (10png) U L 5
5; Dihydroquinine h L,J n , - - )
0 10 20 (min) 30 30
NACALAI TESQUE, INC ° NaCA LAl TESQEE, Inc ™™
AP-0828 AP-0810

Sample: 1; Clarithromycin (2.8ug) 2; Butyl p-Hydroxybenzoate (1.6pg)
N
L 1 - A
min i ’ ; —
0 10 ( ) 0 10 20 {(min) 39
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0578 AP-0676
e Clindamycin Phosphate e Clindamycin Hydrochloride
COSMOSIL Application Data COSMOSIL Application Data
Column: 5C¢-MS Column: 5C,-MS-I1 !
Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-150mm
Mobile phase: Acetonitrile/ 100mmol/l KH,PO, Mobile phase: Acetonitrile/ 50mmol/l KH,PO,
(pH2.5 with H,PO,) = 22/78 (pH7.5 with KOH) = 45/55
Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min
Temperature:  25°C Temperature: 40°C
Detection: UV210nm Detection: UV210nm
Sample: 1; Lincomycin Hydrochloride ~ (4.0pg) Sample: 1; Clindamycin Hydrochloride ~ (15pg)
2; Clindamycin Phosphate (4.0pg) 3
3; Methyl p-Hydroxybenzoate ~ (0.3pg)
2
o 0 20T o mimio
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0584 AP-0581
e Cloxacillin Sodium e Clofibrate
COSMOSIL Application Data COSMOSIL Application Data
Column: 5C,¢-MS-II Column: 5CN-MS
Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-250mm
Mobile phase: Acetonitrile/ 50mmol/I (NH,),HPO, Mobile phase: Hexane/2-Propanol/Acetic Acid
= 25/75(pH4.0 with H;PO,) =1970/30/1
Flow rate: 1.5 ml/min Flow rate: 1.0 ml/min
Temperature:  25°C Temperature:  30°C
Detection: UV230nm 1 Detection: UV275nm
Sample: Sample: 1; Clofibrate (2.0pg)
1; Guaiacol Glycerol Ether (5.0pg) 2; 4-Chlorophenol (0.12pg)
2; Cloxacillin Sodium Monohydrate (10ug) 3; 4-Ethoxyphenol (0.12pg)
2
}\ -
o 20 £ a0 0 T 60 n_ o fminy 20
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0585 AP-0588
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86

87

_ 1) Drugs 1) Drugs _
9] (@]
& 3
gz e Clofibrate e Clobetasol Propionate e Ketoprofen e Cortisone g =
c 8 c 8
32 3£
S S
T . . . . . . . . T
T COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data T
— —
O H O
2
Column: 5C,s-AR-IT Column: 5C,¢-MS-II 1 Column: 5C,s-AR-IT Column: 5C,¢-MS-II
Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-150mm Column size: 4.6mmI.D.-150mm Column size: 4.6mml.D.-150mm =
— Mobile phase: Acetonitrile/ 0.1%Acetic Acid = 60/40 Mobile phase: Acetonitrile/ Methanol/ 50mmol/l NaH,PO, Mobile phase: Acetonitrile/H,0/ 0.5mol KH,PO, Mobile phase: A; Acetonitrile/ H,0 =30/70 -
. Flow rate: 1.5 ml/min (pH2.5 with H;PO,) = 47.5/10/42.5 (pH3.5 with H,PO,) = 43/55/2 B; Acetonitrile/ H,0 =70/30 .
E Temperature:  25°C Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min B conc. 10%(0-5min) E
= Detection: UV275nm Temperature:  30°C Temperature:  25°C 10—90%(5—25min) 3 <
o o Detection: UV240nm Detection: UV233nm 90%(25-30min) 1 oy o}
ol % Sample: 1; 4-Chlorophenol (4.0ug) 3 Flow rate: 1.0 ml/min 23 D g_
Q= 2; Ibuprofen (60ug) Sample: 1; Clobetasol Propionate (1.0pg) Sample: 1; Ketoprofen  (0.4pg) Temperature:  30°C o =
'E{ S 3; Clofibrate (10pg) 2; Beclomethasone Dipropionate (2.0pg) Detection: UV254nm '2 %
g2 : g2
g o Sa.mple:. g o
-~ (9, 1; Cortisone (3.6pg) ~ (9‘
0} | 2; Cortisone Acetate (3.75pg) Q
k= 3; Hydrocortisone Acetate  (3.6ug) 3
2 o 0 20 (min) ; - = — > HYe Ong 5 = . = T =)
NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0590 AP-1098 AP-0709 AP-0595
> >
S S
= e Cloperastine Hydrochloride e Chlorpheniramine Maleate e Salicylic Acid e Santonin =
3 8
o o
35 =
Q. [oX
o COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data 2
1 1
Column: 5C,-AR-II 1 Column: 5C,¢-PAQ Column: 5C -AR-II Column: 5C,-MS-I1
Column size: 4.6mml.D.-150mm 2 Column size:  4.6mml.D.-250mm Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-150mm 9
Mobile phase: Methanol/ 100mmol/l KH,PO,, Mobile phase: Acetonitrile/ 74.5mmol/I (NH,)H,PO,, Mobile phase: Methanol/ 1.67% Acetic Acid = 40/60 2 Mobile phase: Methanol/H,0 = 50/50
_ 0.16%Perchloric acid = 60/40 14.7mmol/l H;PO, = 20/80 Flow rate: 0.5 ml/min Flow rate: 1.0 ml/min _
< Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min Temperature:  35°C Temperature:  25°C <
— Temperature: 25°C Temperature: 25°C Detection: UV270nm Detection: UV254nm —
g Detection: UV222nm Detection: UV225nm 3 g
g Sample: 1; p-Hydroxybenzoic Acid (0.025pg) Sample: 1; Santonin (0.50ug) g
=3 Sample: 1; Cloperastine Hydrochloride — (0.2pg) 3 Sample: 2; Phenol (0.10pg) 2; Ethyl p-Hydroxybenzoate (0.24pg) o
Q. 2; Benzophenone (0.4pg) 1; Maleic Acid (Impurity) 3; Salicylic Acid (0.50pg) QO
S 3; 4-Chlorobenzophenone (0.2png) 2; Chlorpheniramine Maleate (0.06ng) ) S
[e] (e}
@ J o
0 10 20 30 (min) A_L % £ * o o 0 w0 T
NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0593 AP-0568 AP-1123 AP-0849
< <
5 e Chlorpropamide e Chlormadinone Acetate e Cyanocobalamins e Digitoxin 3
% R
COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data
1 i 2 !
Column: 5C g-AR-IT Column: 5C,¢-MS-II Column: 5C-MS Column: 5C,i-PAQ 4
Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-250mm 1 Column size: 4.6mml.D.-150mm 3
Mobile phase: Acetonitrile/ 1%Acetic Acid = 50/50 Mobile phase: Acetonitrile/H,0 = 65/35 Mobile phase: Methanol/ 70mmol/l Na,HPO, Mobile phase: Methanol/ H,0 = 75/25
Flow rate: 1.0 ml/min Flow rate: 0.5 ml/min (pH3.5 with H;PO,) = 53/147 Flow rate: 1.0 ml/min
Temperature:  25°C Temperature:  30°C Flow rate: 1.0 ml/min Temperature:  30°C .
Detection: UV240nm Detection: UV236nm H Temperature:  30°C Detection: UV230nm N
Detection: UV36Inm
Sample: 1; Chlorpropamide (1.0pg) Sample: 1; Butyl p-Hydroxybenzoate (0.2pg) 1 Sample: 1; Digoxin (1.0pg)
2; 17a-Acetoxyprogesterone (0.2pg) Sample: 1; Cyanocobalamin 2; Gitoxin (0.5pg)
3; Chlormadinone Acetate (0.8ug) 2; Cyanocobalamin Derivative 3; Digitoxin (0.5ng)
ne y g ug
4; Acenaphthene (0.03pg)
0 (min)10 0 10 20 min) 30 om0
NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0570 AP-0563 AP-1101 AP-0620



_ 1) Drugs 1) Drugs _
9] (@]
3 3
gz e Cyclosporin e Diclofenac Sodium e Josamycin e Cilastatin Sodium Salt g =
c O c O
3@ 30
S S
T . . . . . . . . T
T COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data T
— —
O O
Column: 5C-PAQ Column: 5C,s-AR-IT Column: 5C,g-AR-IT Column: 5C,s-AR-IT
Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-250mm Column size: 4.6mmlI.D.-150mm Column size: 4.6mmI.D.-250mm =
— Mobile phase: Acetonitrile/ 0.22%H;PO, / H Mobile phase: Methanol/ 0.12%Acetic Acid = 70/30 Mobile phase: Acetonitrile/ 0.8mol Sodium Perchlorate Mobile phase: A; 0.1%H;PO, —
. tert-Butyl Methyl Ether = 50/45/5 Flow rate: 0.5 ml/min 2 (pH2.5 with HCI) = 40/60 4 B; Acetonitrile/ 0.1%H,PO, = 30/70 .
E Flow rate: 1.0 ml/min Temperature:  40°C Flow rate: 2.0 ml/min B conc. 15—30%(0—30min), 100%(30-40min) g
o < Temperature:  50°C Detection: UV240nm Temperature:  40°C Flow rate: 2.0 ml/min 1 o <
ey Detection: UV210nm Detection: UV231nm Temperature:  50°C ey
oo Sample: Detection: UV210nm o9
Q 3 Sample: 1; Ciclosporin(Cyclosporin) (24pg) 1; Ethyl p-Hydroxybenzoate (0.14pg) Sample: 1; Josamycin (10pug) Q 3
° S 2; Propyl p-Hydroxybenzoate (0.2ug) 1 Sample: S %
8_ o 3; Diclofenac Sodium (0.4pg) 1; Cilastatin Sodium Salt ~ (1.0pg) 8 o
= =
c 0 3 c 0
o «Q Q «Q
~ s =
= h ) . ? —_— =
< b & & B a e o 10 20 30 Tmin a0 0 20 E 20 ) 0 10 20 30 (min) 40 <
NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0574 AP-0613 AP-0706 AP-0576
Z £
= e Diclofenamide e Disulfiram e Diltiazem Hydrochloride e Sulbactam Sodium =
3 8
o o
35 =
Q. [oX
o COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data 2
1
Column: 5C,¢-MS-IL Column: 5C,¢-MS-IL Column: 5C,-MS-I1 Column: 5C,-MS-I1
Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-150mm 1 Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-250mm
Mobile phase: Acetonitrile/ 40mmol/l Na,HPO,, Mobile phase: Methanol/ H,0 = 70/30 Mobile phase: Methanol/Acetonitrile/ Mobile phase: Acetonitrile/ 5mmol/l Tetra n-Butylammonium
. 52mmol/l NaH,PO, = 50/50 Flow rate: 1.0 ml/min 118mmol/l CH;COONa, Hydroxide(pH4.0 with H;PO,) = 25/75 2 .
< Flow rate: 0.5 ml/min Temperature:  25°C 6.5mmol/l d-Camphorsulfonic Acid Flow rate: 1.0 ml/min <
— Temperature: 30°C Detection: UV210nm =25/25/50(pH6.68) Temperature: 35°C —
g Detection: UV280nm 2 Flow rate: 1.0 ml/min Detection: UV220nm 1 g
g Sample: 1; Benzophenone (0.05pg) Temperature:  50°C g
3 Sample: 2; Disulfiram (0.05pg) Detection: UV240nm Sample: 1; Sulbactam Sodium (10pg) 5
Q 1; Diclofenamide (10ug) 2 2 2; Ethyl p-Hydroxybenzoate (7.0pg) QO
S 2; Butyl p-Hydroxybenzoate (1.2g) Sample: 1; Diltiazem Hydrochloride (3.0pg) S
[ 2; Phenyl Benzoate (2.0pg) o
(] 0]
| - | | l
0 70 2 30 min) 40 0 10 20 (min) 0 10 20 (min) 0 10 20 (min)
NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0615 AP-0625 AP-0621 AP-0853
< <
5 e Zidovudine e Dipyridamole e Cetirizine Hydrochloride e Cetirizine Hydrochloride 3
[¢] ]
X X
COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data
2
Column: 5C,¢-MS-II Column: 5C¢-MS Column: SSL-IT Column: 5C-MS
Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-250mm
Mobile phase: Methanol/ H,O = 20/80 Mobile phase: Methanol/ 7.5mmol/l KH,PO, = 80/20 Mobile phase: Acetonitrile/ 40mmol/l Sulfuric Acid =94/6 4 2 Mobile phase: Acetonitrile/ 1.7mmol/l Sodium /-Heptanesulfonate
Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min =42/58 (pH3.0 with 0.5mol/l Sulfuric Acid)
Temperature:  30°C Temperature:  40°C Temperature:  25°C Flow rate: 1.0 ml/min
Detection: UV265nm Detection: UV280nm Detection: UV230nm Temperature:  25°C !
Detection: UV230nm
Sample: 1; Thymine (0.08pg) Sample: 1; Dipyridamole (2.8ug) Sample: 1; Cetirizine Dihydrochloride (0.5pg) 2
2; Zidovudine (2.0pg) 2; p-Terphenyl (1.2pg) 2; 4-Dimethylaminoantipyrine  (0.9pg) Sample: 1; Cetirizine Dihydrochloride (2.0pg)
1 2; Propyl p-Hydroxybenzoate (4.0pg)
0 20 (min) 40 o 10 ) 20 b i ) 3 G b 5 T i T30
NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-1130 AP-0624 AP-1096 AP-1097
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1) Drugs

e Cefaclor

e Cefaclor

1) Drugs

e Ceftazidime

e Ceftriaxone Sodium

COSMOSIL Application Data

Column: 5C,s-PAQ

Column size: 4.6mml.D.-150mm

Mobile phase: Acetonitrile/ 50mmol/l KH,PO,
(pH3.4 with H;PO,) =6/94

Flow rate: 2.0 ml/min

Temperature:  25°C

Detection: UV254nm

Sample: 1; Cefaclor (2.0pg)
2; 4-Aminoacetophenone (2.9pg)

T
e

0 10 (min)
NACALAI TESQUE, INC

COSMOSIL Application Data

Column: 5C,-MS-II
Column size: 4.6mmI.D.-250mm
Mobile phase: A; 50mmol/l NaH,PO,(pH4.0 with H;PO,)
B; Acetonitrile/Buffer A = 45/55
B conc. 5—25%(0-30min), 25—100%(30-45min),
100%(45-55min)

Flow rate: 1.0 ml/min 1
Temperature: 25°C

Detection: UV220nm

Sample: 1; Cefaclor  (1.0png)

o 0 20 30 T 70

NACALAI TESQUE, iNC

COSMOSIL Application Data

Column: 5C,¢-MS-II

Column size: 4.6mmI.D.-250mm

Mobile phase: Acetonitrile/ 50mmol/l (NH,)H,PO,
=30/70(pH7.0 with NH;)

COSMOSIL Application Data

Column: 5C,¢-MS-II

Column size: 4.6mml.D.-250mm

Mobile phase: 18.1mmol/l tetra-n-heptylammonium
bromide-Acetonitrile /

n 20 30 min)

NACALAI TESQUE, INC
AP-0553

AP-0541 AP-0542
e Cefadroxil e Cephalothin Sodium Salt
COSMOSIL Application Data COSMOSIL Application Data
Column: 5C,-MS-II 1 Column: 5C,¢-MS-II
Column size: 4.6mml.D.-250mm Column size:  4.6mml.D.-250mm
Mobile phase: Methanol/ 10mmol/ KH,PO, = 60/340 Mobile phase: Acetonitrile/Ethanol/ 158mmol/l CH;COONa,
Flow rate: 1.0 ml/min 0.076%Acetic Acid(pH5.9 with NaOH)
Temperature:  40°C =15/7/78
Detection: UV262nm Flow rate: 1.0 ml/min 2
Temperature:  40°C
Sample: 1; Cefadroxil (1.3pg) Detection: UV254nm
Sample:
1; Similar compound
2; Cephalothin Sodium Salt 9
(0.25pg)
0 (min) 10 o 70 20 30 20 (min)
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0545 AP-0548
e Cefsulodin Sodium Salt e Ceftazidime
COSMOSIL Application Data COSMOSIL Application Data
Column: 5C,¢-PAQ Column: 5C,-AR-II
Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-250mm
Mobile phase: A; Acetonitrile/1%(NH,),SO, = 3/97 Mobile phase: Acetonitrile/ 50mmol/l (NH,)H,PO,
B; Acetonitrile/1%(NH,),SO, = 8/92 (pH3.5 with H;PO,) = 13/87
B conc. 0%(0-14min), 100%(14-30min) Flow rate: 1.0 ml/min
Flow rate: 1.0 ml/min Temperature:  30°C
Temperature: 25°C Detection: UV254nm
Detection: UV254nm 2
2 Sample: 1; Ceftazidime (2.5pg)
Sample: 2; Acetanilide (2.5pg)
1; Isonicotinamide (0.2pg)
2; Cefsulodin Sodium Salt Hydrate ~ (0.2pg)

[GLE]

NACALAT TESQUE, INC
AP-0555

90

Flow rate: 1.0 ml/min 4.1mmol/l Na,HPO,, 2.6mmol/l KH,PO,,
Temperature:  40°C 0.88mmol/1 Citric Acid, 1.8mmol/l NaOH
Detection: ~ UV254nm 2 = 45/55 1
Flow rate: 1.0 ml/min
Sample: 1; Ceftazidime (0.5pg) Temperature:  25°C
2; Pyridine (0.5pg) Detection: UV254nm 2
Sample:
1; Ceftriaxone Sodium (0.5pg)
2; Diethyl Terephthalate (0.9pg)
h (O b 0 £l 3 Cor
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0557 AP-0560
e Daunorubicin Hydrochloride e Dantrolene Sodium
COSMOSIL Application Data COSMOSIL Application Data
Column: 5C -MS-I1 Column: SSL-II
Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-250mm
Mobile phase: Acetonitrile/ H,0 = 38/62 Mobile phase: Hexane/Acetic Acid/Ethanol = 90/10/9
(pH2.2 with H;PO,) Flow rate: 2.0 ml/min
Flow rate: 0.5 ml/min Temperature:  30°C
Temperature: 25°C Detection: UV300nm
Detection: UV254nm 1
Sample:
Sample: 1; Daunorubicin Hydrochloride (5.0pg) 1; Theophylline (1.0pg)
2; 2-Naphthalenesulfonic Acid  (10pg) 2 2; Dantrolene Sodium (0.06ug)
2
_ |
L 1 L - 1
— 0 10 20 (min) 39
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0602 AP-0601
e Thiamine Hydrochloride e Thiopental Sodiums
COSMOSIL Application Data COSMOSIL Application Data
2
Column: 5C ¢-AR-II Column: 5C,-MS-II 1
Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-150mm
Mobile phase: Methanol/Acetonitrile/ Smmol/l Sodium Mobile phase: Acetonitrile/ 7mmol/l KH,PO,
I-Octanesulfonate, 1%H;PO, = 24/16/60 1 (pH3.0 with H;PO,) = 30/70
Flow rate: 1.0 ml/min Flow rate: 1.5 ml/min .
Temperature: 25°C Temperature: 40°C
Detection: UV254nm Detection: UV254nm
2
Sample: 1; Thiamine Hydrochloride (4.0pg) Sample: 1; Isopropyl p-Hydroxybenzoate (1.0pg)
2; Methyl Benzoate (20pg) 2; Propyl p-Hydroxybenzoate ~ (1.0ug)
3; Thiopental Sodium Isomer
4; Thiopental Sodium (4.8ug)
L 3
0 10 20 30 (min) 40 ° - e
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0857 AP-0859
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1) Drugs

e Ticarcillin Sodium

e Tipepidine Hibenzate

1) Drugs

e Deferoxamine Mesilate

e Doxycycline Hydrochloride

COSMOSIL Application Data

Column: STMS-MS

Column size: 4.6mml.D.-150mm

Mobile phase: Acetonitrile/ Smmol/l Tetra-n-Butylammonium
Bromide, 25mmol/l NaH,PO,(pH3.0 with H,PO,) /
Acetic Acid =225/1000/2.5

Flow rate: 1.0 ml/min

Temperature:  30°C 2

Detection: UV230nm

Sample: 1; o-Toluic Acid (2.5pg)
2; Ticarcillin Sodium  (7.6pg)

_J

COSMOSIL Application Data

Column: 5C,-MS-II

Column size: 4.6mml.D.-150mm

Mobile phase: Tetrahydrofuran/ 1%Ammonium Acetate
=30/70

Flow rate: 1.0 ml/min

Temperature:  50°C

Detection: UV254nm

Sample: 1; Hibenzic Acid
2; Tipepidine
3; Propyl p-Hydroxybenzoate (0.6pg)

COSMOSIL Application Data

Column: 5C,s-AR-IT

Column size: 4.6mml.D.-250mm

Mobile phase: 2-Propanol/ 10.5mmol/I (NH,),HPO,,
1.05mmol/l EDTA,
5.6mmol/l Sodium /-Heptanesulfonate
(pH2.8 with H;PO,) = 10/90

Flow rate: 0.5 ml/min 1

Temperature: 25°C

Detection: UV230nm

Sample:
1; Deferoxamine Mesilate (6.4pg)
2; Methyl p-Hydroxybenzoate (1.6ug)

COSMOSIL Application Data

Column: 5C,¢-MS-II

Column size: 4.6mml.D.-250mm

Mobile phase: Methanol/ N, N-Dimethyloctylamine/
100mmol/l NaH,PO, = 550/3/450
(pH8.0 with NaOH)

Flow rate: 1.0 ml/min

Temperature:  30°C

Detection: UV280nm

Sample: 1; Doxycycline Hydrochloride (10png)

10 z'o (min) 0 10 (min) 20
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0862 AP-0864
e Tipepidine Hibenzate e Tipepidine Hibenzate
COSMOSIL Application Data COSMOSIL Application Data
Column: 5C,¢-MS-IL Column: 5C,-AR-II
Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-150mm
Mobile phase: Methanol/ 0.2%Ammonium Acetate Mobile phase: (Acetonitrile/ 2-Propanol = 2/1) /
=65/35 0.1%Sodium Lauryl Sulfate, 0.2%H;PO,
Flow rate: 1.0 ml/min =50/50
Temperature:  40°C Flow rate: 1.0 ml/min
Detection: UV254nm Temperature:  40°C
Detection: UV254nm
Sample: 1; Hibenzic Acid 3
2; Tipepidine Sample: 1; Hibenzic Acid
3; Xanthene (0.8ug) 2; Tipepidine
3 3; Dibucaine Hydrochloride (1.6pg)
e AL J

0 10 20 Tmin) 30

NACALAI TESQUE, INC

0 10 20 (min)
NACALAI TESQUE, INC

AP-0867 AP-0871
e Timolol Maleate e Dexamethasone
COSMOSIL Application Data COSMOSIL Application Data
Column: SPE-MS Column: SPE-MS
Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-250mm
Mobile phase: Acetonitrile/Methanol/ Smmol/l Sodium Mobile phase: Acetonitrile/ 21mmol/l Ammonium Formate
1-Hexanesulfonate, 0.3%Triethylamine, (pH3.6 with Formic Acid) = 33/67
0.4%Formic Acid(pH3.0 with Formic Acid) Flow rate: 1.0 ml/min
=5/25/70 2 Temperature:  30°C
Flow rate: 1.0 ml/min Detection: UV254nm
Temperature:  40°C 1
Detection: UV280nm Sample:
1; Dexamethasone  (0.18pg)
Sample:
1; Maleic Acid
2; Timolol Maleate (7.5ug)
B 0 % % LT 0 10 20 30 20 ()
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0863 AP-0611

e J
0 10 (min)
‘ * ®  NACALAITESQUE, INc ™* NACALAI TESQUE, INC
AP-0606 AP-0640
e Doxifluridine e Doxorubicin Hydrochloride
COSMOSIL Application Data COSMOSIL Application Data
Column: 5C -AR-II 1 Column: 5C - MS-II 1
Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-250mm
Mobile phase: Methanol/ H,O = 35/65 Mobile phase: Acetonitrile/ 10.4mmol/I
Flow rate: 1.0 ml/min Sodium Lauryl Sulfate,
Temperature:  25°C 0.14%H,PO,=50/50
Detection: UV254nm Flow rate: 1.0 ml/min
Temperature:  25°C
Sample: 1; Doxifluridine (0.5pg) Detection: UV254nm
2; Caffeine (1.0pg)
Sample: 1; Doxorubicin Hydrochloride
(5.0pg)
_u L
L T 5 o T
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0635 AP-0637
e Tocopherols e Tocopherol Nicotinate
COSMOSIL Application Data COSMOSIL Application Data
Column: 5C,-MS-11 Column: 5C,-MS-II 2
Column size: 4.6mml.D.-150mm 1 Column size: 4.6mml.D.-150mm
Mobile phase: Methanol/ H,0 = 98/2 Mobile phase: Methanol 1
Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min 3
Temperature:  30°C Temperature:  35°C
Detection: Uv292nm Detection: UV264nm
Sample: 1; a-Tocopherol (20ug) Sample: 1; Nicotinic Acid (0.75pg)
2; Tocopherol Acetate (20png) 2; Tocopherol (12.5pg)
3; Tocopherol Nicotinate (2.5png)
2
R L
0 10 (min)20 o W Gmmao
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0873 AP-0876
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1) Drugs

e Todralazine Hydrochloride

e Dopamine Hydrochloride

1) Drugs

e Triamcinolone Acetonide

e Trimetazidine Hydrochloride

COSMOSIL Application Data

Column: 5C,-MS-II 2

Column size: 4.6mml.D.-250mm

Mobile phase: Methanol/ 5.4mmol/l Sodium
1-Heptanesulfonate = 40/60
(pH3.5 with Acetic Acid)

Flow rate: 1.0 ml/min

Temperature:  25°C

Detection: UV240nm

Sample: 1; Potassium Biphthalate (0.4pg)

2; Todralazine Hydrochloride — (0.4pg)

COSMOSIL Application Data

Column: 5C,¢-MS-II 2

Column size: 4.6mml.D.-250mm

Mobile phase: 200mmol/l Na,HPO,
(pH3.0 with Citric Acid)

Flow rate: 1.0 ml/min

Temperature:  25°C

Detection: UV280nm 1
Sample: 1; Uracil (0.5pg)

2; Dopamine Hydrochloride (1.0pg)

1

COSMOSIL Application Data

Column: 5C-MS-II 1
Column size:  4.6mml.D.-250mm
Mobile phase: Acetonitrile/ H,0 = 35/65

Flow rate: 1.0 ml/min

Temperature:  25°C

Detection: UV240nm

Sample: 1; Prednisolone (0.4pg)

2; Triamcinolone Acetonide (0.8ug)

—_

e ——
o 10 (min) 20

COSMOSIL Application Data

Column: 5C,-MS-I1 1

Column size: 4.6mml.D.-150mm

Mobile phase: A; Methanol/ 14.2mmol/l Sodium /-Heptanesulfonate
(pH 3.0 with 10% H,PO,) = 2/3

B; Methanol
B conc. 5%—25% 50min Linear gradient
Flow rate: 1.0 ml/min
Temperature:  40°C
Detection: UV240nm
Sample: 1; 1-(2,3,4-Trimethoxybenzyl)piperazine

Dihydrochloride (40pg)

|

. -
o 10 20 min) 30 0 10 (min) 20
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0879 AP-0631
e Dobutamine Hydrochloride e Tolazamide
COSMOSIL Application Data COSMOSIL Application Data
2
2
Column: 5C,¢-MS-II Column: SSL-II
Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-250mm
Mobile phase: Methanol/ 20mmol/l Tartrate buffer 1 Mobile phase: Hexane/ Water-saturated Hexane/
(pH3.0) = 30/70 Tetrahydrofuran/ Ethanol/ Acetic Acid
Flow rate: 1.0 ml/min =475/ 475/ 20/ 15/ 9
Temperature:  30°C Flow rate: 2.0 ml/min
Detection: UV280nm Temperature:  30°C 1
Detection: UV254nm
Sample: 1; Dobutamine Hydrochloride ~ (11pg)
2; Salicylamide (8.5pg) Sample: 1; Tolbutamide (7.5ng)
2; Tolazamide (30pg)

0 10 (min) 20
NACALAI TESQUE, INC

L
10 (min)
NACALAI TESQUE, INC

AP-0628 AP-0882
e Tranexamic Acid e Triamcinolone
COSMOSIL Application Data COSMOSIL Application Data
Column: 5C,¢-PAQ Column: 5C,¢-MS-IL 9
Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-150mm
Mobile phase: Methanol/ 152mmol/I NaH,PO,, Mobile phase: Acetonitrile/ H,0 = 25/75
8mmol/l Sodium Lauryl Sulfate, Flow rate: 0.5 ml/min
0.83%Triethylamine(pH2.5 with H,PO,) = 40/60 Temperature:  30°C
Flow rate: 0.5 ml/min Detection: UV254nm
Temperature:  35°C 2 1
Detection: UV220nm Sample: 1; Triamcinolone (1.0pg)
2; Methyl p-Hydroxybenzoate ~ (0.4ug)
Sample: 1; Tranexamic Acid (6.0pg)
2; 4-(Aminomethyl) benzoic Acid (0.06pg)
A S
L 1 L L —
0 10 20 (min) 30 5 15 FIG)
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0888 AP-0889

0 20 (min) 49
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0892 AP-1125
e Trimetazidine Hydrochloride e Tolnaftate
COSMOSIL Application Data COSMOSIL Application Data
1
Column: 5C,-MS-I1 Column: 5C-PAQ
Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-150mm
Mobile phase: Methanol/ 50mmol/l KH,PO, 1 Mobile phase: Methanol/ H,O = 70/30
(pH3.0 with H;PO,) = 15/85 Flow rate: 1.0 ml/min
Flow rate: 1.0 ml/min Temperature:  25°C 2
Temperature:  40°C Detection: UV254nm
Detection: UV230nm
Sample: 1; Diphenyl Phthalate  (18pg)
Sample: 1; Trimetazidine Hydrochloride (0.15pg) 2; Tolnaftate (4.0pg)
2; p-Hydroxybenzoic Acid (0.18ug)
[ —————
0 (min)10 T—TT P
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0895 AP-0885
e Domperidone e Naphazoline and Chlorpheniramine
COSMOSIL Application Data COSMOSIL Application Data
Column: 5C-MS Column: 5C -AR-IT
Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-250mm
Mobile phase: Methanol/ 15.6mmol/I K,HPO, Mobile phase: Acetonitrile/ 0.2%Sodium Lauryl Sulfate,
(pH3.5 with 20mmol/l H;PO,) = 50/50 0.1%H,PO, = 50/50
Flow rate: 1.0 ml/min 1 Flow rate: 1.0 ml/min
Temperature:  35°C Temperature:  30°C
Detection: UV287nm Detection: UV254nm
Sample: 2 Sample: 1; o-Ethoxybenzamide (5.1pg) 2 3
1; Domperidone (0.1pg) 2; Naphazoline Nitrate (2.2pg)
2; Ethyl p-hydroxybenzoate (0.2ug) 3; Chlorpheniramine Maleate ~ (4.1pg)
o 5 10 15 20 (min) o 0 (min)
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-1102 AP-0954
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_ 1) Drugs 1) Drugs _
9] (@]
% 3
= e Nabumetone e Nalidixic Acid e Nicergolin e Nitrendipine gz
c O c O
3@ 30
S S
T . . . . . . . . T
T COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data T
— —
O O
Column: 5C,g-AR-IT Column: 5C,s-AR-IT Column: 5C,-MS-II Column: 5C,-MS-II
Column size: 4.6mml.D.-150mm 1 Column size: 4.6mml.D.-150mm Column size: 4.6mmI.D.-250mm Column size: 4.6mmI.D.-150mm =
— Mobile phase: Acetonitrile/ Tetrahydrofuran/ 0.1% Acetic Acid Mobile phase: Methanol/ 40mmol/l NaH,PO, Mobile phase: Methanol/Acetonitrile/ S0ommol/l KH,PO, Mobile phase: Acetonitrile/Tetrahydrofuran/H,O = 20/24/56 -
. =28/12/60 (pH2.8 with H,PO,) = 40/60 (pH7.0 with Triethylamine) = 35/30/35 Flow rate: 0.5 ml/min .
E Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min Temperature:  30°C _g
3 < Temperature:  40°C Temperature:  40°C Temperature:  40°C 1 Detection: UV254nm 2 3 <
oo Detection: UV254nm Detection: UV260nm Detection: UV288nm o o
o Q Sample: T Q
Q= Sample: 1; Nabumetone (10.0pg) Sample: 1; Methyl p-Hydroxybenzoate ~ (0.13pg) Sample: 1; Nicergoline  (20pg) 1; Propyl p-Hydroxybenzoate (0.15pg) Q=
° S 2; Nalidixic Acid (0.005pg) 2; Nitrendipine (0.50pg) S %
g2 g
= =
c O c o
[eN(e] Q «Q
© e)
2 0 0 i) 20 I e o i (] 3 0 e ; et = = — 2
NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-1113 AP-0770 AP-0781 AP-0790
> >
3 S
= e Nicardipine Hydrochloride e Nicardipine Hydrochloride e Neostigmine Methylsulfate e Baclofen =
= =
S S
o), [oX
o COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data , 2
1
Column: 5C,¢-MS-II Column: 5C,-MS-IL Column: 5C,-MS-I1 Column: 5C,-AR-II
Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-150mm 1 Column size: 4.6mml.D.-250mm
Mobile phase: Acetonitrile/ 0.05%Perchloric Acid = 40/60 Mobile phase: Methanol/ 10mmol/l KH,PO, = 68/32 1 Mobile phase: Acetonitrile/ 20mmol/l NaH,PO, Mobile phase: Methanol/ 0.11%Acetic acid = 60/40
_ Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min (pH3.0 with H;PO,), Smmol/l Flow rate: 0.5 ml/min _
< Temperature:  30°C Temperature:  40°C Sodium /-Pentanesulfonate = 11/89 Temperature:  25°C <
— Detection: UV254nm Detection: UV254nm Flow rate: 1.0 ml/min Detection: UV268nm 1 —
g 2 Temperature:  25°C g
g Sample: 1; Nicardipine Hydrochloride — (0.4pg) Sample: 1; Nicardipine Hydrochloride ~ (0.4pg) Detection: UV259nm 2 Sample: 1; Baclofen (5.0pg) g
5 2; Nifedipine (0.4pg) 2; Di-n-butyl Phthalate (1.3pg) 2 2; Methyl p-Hydroxybenzoate  (0.063pg) 5
Q. Sample: 1; Dimethylaminophenol (0.8ug) Q.
S 2; Neostigmine Methylsulfate  (5.0pg) S
o3 <3
] ()
L 1
0 10 20 Tmm30 o 0 20 mins0 0 (mln) 10 | —F
NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0775 AP-0778 AP-0772 AP-0477
< <
5 e Nicotinic Acid e Nicotinamide e Haloperidol e VVancomycin Hydrochloride 3
[¢] [¢]
X x
COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data
Column: 5C,-AR-1I ! Column: 5C-MS-II Column: 5Cs-AR-IT Column: 5C-MS-IT
Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-150mm 1 Column size: 4.6mml.D.-250mm
Mobile phase: Smmol/l Sodium 7/-Octanesulfonate-Methanol/ Mobile phase: Methanol/ Smmol/l Sodium /-Heptanesulfonate Mobile phase: 3.5mmol/l Sodium Lauryl Sulfate-Methanol/ Mobile phase: A; Acetonitrile/Tetrahydrofuran/ 0.2%Trietylamine
50mmol/l NaH,PO,(pH3.0) = 20/80 =30/70 10mmol/1 #ri-Sodium Citrate(pH3.5 with HCI) (pH3.2 with H;PO,) = 7/1/92
Flow rate: 0.5 ml/min Flow rate: 0.5 ml/min =75/25 B; Acetonitrile/Tetrahydrofuran/ 0.2%Trietylamine 3
Temperature:  35°C Temperature:  25°C Flow rate: 0.5 ml/min (pH3.2 with H,PO,) = 29/1/70
Detection: UV260nm Detection: UV254nm Temperature:  40°C B conc. 0%(0-12min), 0—100%(12—20min),
Detection: UV220nm 100%(20-22min) 1
Sample: 1; Nicotinic Acid (1.0pg) Sample: 1; Nicotinic Acid (4.0pg) Flow rate: 1.5 ml/min
2; Caffeine (1.0ug) ) 2; Nicotinamide (0.8ug) Sample: Temperature:  25°C
2 1; 4-(4-Chlorophenyl)-4-hydroxypiperidine (0.20pg) 3 Detection: UV280nm
2; Haloperidol (0.20pg)
3; Biphenyl (0.16pg) Sample: 1; Similar compound 1
A 2; Vancomycin Hydrochloride  (5.0pug)
— — L L L 3; Simil d 2 L ! L
0 10 Tmin 26 0 e 0 10 (min) 20 fmifar compoun 0 10 (min) 20
NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0788 AP-0784 AP-0680 AP-0901
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1) Drugs

e Bisoprolol Fumarate

e Hydrochlorothiazide

1) Drugs

e Piperacillin Sodium

e Piperacillin Sodium

COSMOSIL Application Data

Column: 5C¢-MS
Column size: 4.6mml.D.-150mm

COSMOSIL Application Data

Column: 5C,¢-AR-IT
Column size: 4.6mml.D.-250mm

COSMOSIL Application Data

Column: 5C,-MS-II

Column size: 4.6mmI.D.-150mm

Mobile phase: Acetonitrile/ 50mmol/l Acetic Acid,
25mmol/l Triethylamine = 21/79

Flow rate: 1.0 ml/min

Temperature:  30°C

Detection: UV254nm

Sample: 1; Ampicillin (10ung)
2; Acetanilide (0.75pg)

3; Piperacillin Sodium  (2.5ug)

L
NACALAI TESQUE, INC
AP-0799

COSMOSIL Application Data

Column: 5C¢-MS-11
Column size:  4.6mml.D.-150mm
Mobile phase: A; Acetonitrile/H,0/ 200mmol/l KH,PO, = 4/45/1
B; Acetonitrile/H,0/ 200mmol/l KH,PO, = 25/24/1
B conc. 0%(0-7 min), 0—17%(7— 13 min),
17%(13-25 min), 17— 80%(25—40min),

80%(40-44 min) 1
Flow rate: 1.0 ml/min
Temperature:  30°C
Detection: UV220nm
Sample: 1; Piperacillin Sodium (0.4pg)

Tnes

EJ W E]
NACALAI TESQUE, INC
AP-0802

e Pimaricin

e Vincristine Sulfate

Mobile phase: Acetonitrile/ 30mmol/l KH,PO, Mobile phase: Acetonitrile/ 100mmol/l NaH,PO,,
(pH2.5 with H;PO,) = 20/80 (pH3.0 with H,PO,) =20/80 1
Flow rate: 1.0 ml/min 1 Flow rate: 1.0 ml/min
Temperature:  40°C Temperature:  25°C
Detection: UV225nm 2 Detection: UV254nm 3
Sample: 1; Fumaric Acid Sample:
2; Bisoprolol 1; 4-Amino-6-chlorobenzene -/, 3-disulfonamide (1.0 ug)
2; Hydrochlorothiazide (3.0pg)
3; 4-Aminoacetophenone (3.6pg)
_
G B 76 15 T 20 h 0 min 20
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-1090 AP-0683
e Hydrocortisone e Hydrocortisone Succinate
COSMOSIL Application Data COSMOSIL Application Data
2
Column: SSL-II Column: 5C,¢-MS-II
Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-250mm
Mobile phase: Chloroform/Methanol/Acetic Acid Mobile phase: Acetonitrile/ 40mmol/l CH;COONa 1
=1000/20/1 (pH4.0 with Acetic Acid) = 40/60
Flow rate: 2.0 ml/min Flow rate: 1.0 ml/min
Temperature:  30°C Temperature:  25°C 3
Detection: UV254nm Detection: UV254nm
Sample: 1; Prednisone (0.9pg) Sample: 1; Hydrocortisone (0.4pg)
2; Hydrocortisone (2.0pg) 2; Hydrocortisone Succinate (1.0pg)
3; Butyl p-Hydroxybenzoate (0.3ug)
T \_J -

COSMOSIL Application Data

Column: 5C, -MS-11

Column size:  4.6mml.D.-150mm

Mobile phase: 0.1%Ammonium Acetate-
Methanol/Tetrahydrofuran/H,0 = 44/2/47

Flow rate: 1.0 ml/min
Temperature:  40°C
Detection: UV303nm
Sample: 1; Pimaricin  (0.02ug)
L L L L
0 10 30 (min)
NACALAI TESQUE, INC
AP-0796

0 10 (min) 20 10 20 mim30
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0685 AP-0689
e Hydrocortisone Acetate e Hypromellose Phthalate (impurity)
COSMOSIL Application Data COSMOSIL Application Data
Column: 5C-MS-II 1 2 Column: 5C,g-AR-IT 1
Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-250mm
Mobile phase: Acetonitrile/ H,0 = 45/55 3 Mobile phase: Acetonitrile/ 100mmol/l Cyanoacetic Acid
Flow rate: 1.0 ml/min =15/85
Temperature:  30°C Flow rate: 2.0 ml/min
Detection: UV254nm Temperature:  30°C
Detection: UV235nm
Sample: 1; Hydrocortisone (2.0pg)
2; Hydrocortisone Acetate (4.0pg) Sample: 1; Phthalic Acid (0.5pg)
3; Benzyl p-Hydroxybenzoate ~ (2.0pg)
; ; . 1
0 10 (min) 20 0 (min) 10
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0686 AP-0933

98

COSMOSIL Application Data

Column: 5C¢-MS

Column size: 4.6mml.D.-250mm

Mobile phase: Methanol/ 1.67% Diethylamine
(pH7.5 with H;PO,) = 70/30

Flow rate: 1.0 ml/min

Temperature:  30°C

Detection: UV297nm

Sample: 1; Vincristine Sulfate  (10pg)

_

10
NACALAI TESQUE, INC

15 (min)

AP-1128

e Famotidine

e Scopolamine Butyl Bromide

COSMOSIL Application Data

Column: 5Cs-AR-IT

Column size: 4.6mml.D.-150mm

Mobile phase: Acetonitrile/Methanol/
10mmol/l Sodium /-Heptanesulfonate
(pH3.0 with Acetic Acid) = 19/3/78

Flow rate: 0.5 ml/min

Temperature: 25°C

Detection: UV254nm

Sample: 1; Famotidine (0.5pg)

2; Methyl p-Hydroxybenzoate  (0.8pg)
2

A4

LiRED

‘i\lACALXI TESQI}“E, INC

AP-0651

COSMOSIL Application Data

Column: 5C¢-MS

Column size: 4.6mml.D.-150mm

Mobile phase: Methanol/ 19mmol/l Sodium Lauryl Sulfate
= 68/37(pH3.6 with H;PO,)

Flow rate: 1.0 ml/min
Temperature:  30°C
Detection: UV210nm
2
Sample: 1; Scopolamine Hydrobromide  (2.0pg)

2; Scopolamine »-Butyl Bromide(2.0ug)

o S N—

min) 30

o 0 20
NACALAI TESQUE, INC
AP-0852
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_ 1) Drugs 1) Drugs _
9] (@]
& 3
9 = e Bufexamac e Pravastatin e Fluocinolone Acetonide e Fluorometholone 8=z
c O c O
38 37
T . . . . . . . . T
T COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data T
— —
O O
2
Column: 5C,g-AR-IT Column: 5C,¢-MS-II Column: SSL-IT Column: 5C,-MS-II
Column size: 4.6mml.D.-150mm Column size:  4.6mml.D.-150mm Column size: 4.6mml.D.-250mm Column size: 4.6mmI.D.-250mm =
—_ Mobile phase: Methanol/Acetonitrile/ Mobile phase: Methanol/H,0/Acetic Acid/Triethylamine 1 r Mobile phase: Water-saturated Chloroform/Methanol/ Mobile phase: Methanol/ H,0 = 70/30 1 -
. 13.6mmol/l Sodium /-Octane Sulfonate =500/500/1/1 Acetic Acid =200/3/2 Flow rate: 1.0 ml/min .
E 0.94%Acetic Acid, 1.9mmol/l EDTA Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min Temperature:  35°C g
o < =24/24/52 Temperature:  25°C Temperature:  30°C ! Detection: UV254nm =
oo Flow rate: 1.0 ml/min Detection: UV238nm Detection: UV254nm ) o o
ol % Temperature:  30°C Sample: 1; Fluorometholone (0.20ug) o8 g_
o 5 Detection: UV275nm Sample: 1; Ethyl p-Hydroxybenzoate (0.7ug) Sample: 1; Triamcinolone Acetonide (3.0ug) 2; Butyl p-Hydroxybenzoate (0.16ug) Q 5
-9‘ S 2; Pravastatin Sodium (1.6pg) 2; Fluocinolone Acetonide (3.0pg) -2 %
8_ o Sample: 1; Bufexamac (2ug) 2 8 o
c S 2; Diphenylimidazole (0.16pg) = 5
89 { 29
o ] = - ~ _k_J (S | SR e
3 T T — 0 (min) 20 o 10 20 30 min) 20 .';—fm \.2_
NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0522 AP-0811 AP-0662 AP-0666
> >
3 S
= e Flavin Adenine Dinucleotide Sodium e Fluoxymesterone e Flurbiprofen e Prednisolone Acetate =
= =
S S
o), [oX
o COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data 2
Column: 5C,¢-MS-II \ Column: SSL-IL Column: 5C ¢-AR-II Column: 5C,-MS-I1 1
Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-150mm Column size:  4.6mml.D.-150mm
Mobile phase: Methanol/ 0.2%KH,PO, = 20/80 Mobile phase: n-Butyl Chloride/Water-saturated n-Butyl Mobile phase: Acetonitrile/ 7.7%H;PO, = 35/65 Mobile phase: Acetonitrile/ H,0 = 40/60
_ Flow rate: 1.0 ml/min Chloride/Tetrahydrofuran/Methanol/ Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min o
< Temperature:  35°C Acetic Acid = 95/95/14/7/6 Temperature:  30°C Temperature:  25°C <
— Detection: UV260nm Flow rate: 1.0 ml/min Detection: UV254nm Detection: UV254nm 3 4 —
g Temperature:  30°C g
g Sample: 1; Adenosine (1.0pg) R Detection: UV254nm Sample: 1; Flurbiprofen (0.2pug) 1 Sample: 1; Prednisolone (1.5pg) 2 g
= 2; FAD (4.0pg) 2; Prednisolone Acetate (1.0pg) =
Q Q
Q 3; FMN (4.0pg) s Sample: 1; Fluoxymesterone  (2.7ug) 3; Cortisone Acetate (1.5ng) QO
8 4; Riboflavin (1.0pg) 2; Methyl Prednisolone (2.0pg) 4; Butyl p-Hydroxybenzoate (0.5pg) 8
& ‘ &
F = 5 % T 0 10 20 (min) 30 0 10 20 30 (min) 40 0 (min) 20
NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0653 AP-0669 AP-0671 AP-0814
< <
3 e Fluocinonide e Fluocinolone Acetonide e Procaine Hydrochloride e Procaterol Hydrochloride 3
[¢] [¢]
X x
COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data
Column: 5C,¢-MS-II 1 Column: 5C,-AR-II Column: 5C,-MS-II 1 Column: 5C g-AR-IT
Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-250mm
Mobile phase: Acetonitrile/ H,0 = 50/50 Mobile phase: Acetonitrile/ H,0 = 30/70 Mobile phase: Methanol/ 0.1%Sodium /-Pentanesulfonate, Mobile phase: Methanol/ 5mmol/l Sodium /-Pentanesulfonate/
Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min 50mmol/l KH,PO,(pH3.0 with H;PO,) 2 Acetic Acid =23/76/1
Temperature:  40°C Temperature:  40°C =20/80 Flow rate: 1.0 ml/min 1
Detection: UV254nm Detection: UV254nm Flow rate: 0.5 ml/min Temperature:  40°C
2 1 Temperature:  40°C Detection: UV254nm
Sample: 1; Fluocinonide (4.0pg) Sample: 2 Detection: UV254nm
2; Propyl Benzoate (12.6pg) 1; Ethyl p-Hydroxybenzoate (0.6pg) 4 Sample:
2; Isopropyl p-Hydroxybenzoate (1.0pg) Sample: 1; Procaine Hydrochloride (1.25pg) 1; Procaterol Hydrochloride (0.06pg)
3; Fluocinolone Acetonide (4.0pg) 2; Caffeine (1.25pg)
4; Propyl p-Hydroxybenzoate (1.0pg)
L_
L 1 1 L 1 1 1 L 1 L
0 10 20 (min) 0 10 20 30 (min) 0 10 (min)20 0 10 20 (min)
NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0663 AP-0660 AP-0817 AP-0821
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1) Drugs

e Propranolol Hydrochloride

e Flopropione

1) Drugs

e Betahistine Mesilate

e Betamethasone

COSMOSIL Application Data

Column: 5C,-MS-II

Column size: 4.6mml.D.-250mm

Mobile phase: Acetonitrile/ 12mmol/l Sodium Lauryl Sulfate,
0.7mmol/l Tetra-n-butylammonium Phosphate/
Sulfuric Acid = 550/450/1(pH3.3 with NaOH)

Flow rate: 1.0 ml/min

Temperature:  25°C 1

Detection: UV292nm

Sample:
1; Propranolol hydrochloride (0.08ug)

—_
L L L 1
0 10 20 30 (min)
NACALAI TESQUE, INC
AP-0823

COSMOSIL Application Data

Column: 5C,g-AR-IT
Column size: 4.6mml.D.-150mm
Mobile phase: Acetonitrile/ 1.2%H,PO, = 57/43
Flow rate: 1.0 ml/min
Temperature:  35°C
Detection: UV267nm
Sample: 1; Flopropione (0.40pg)

2; Ethyl 4-Hydroxybenzoate (0.26pg)

(min) 19
NACALAI TESQUE, INC
AP-0657

COSMOSIL Application Data

Column: 5C,-MS-II
Column size: 4.6mml.D.-150mm
Mobile phase: 8mmol/l Sodium Lauryl Sulfate-
Acetonitrile/ 2%Acetic Acid, 0.5%Diethylamine

=37/63
Flow rate: 1.0 ml/min 1
Temperature:  35°C
Detection: UV261nm
Sample: 2
1; 2-Vinylpyridine (0.16pg)
2; Betahistine Mesilate (0.16pg)
0 30 40 (min)
NACALAI TESQUE, INC
AP-0488

COSMOSIL Application Data

Column: 5C,¢-MS-II
Column size: 4.6mml.D.-150mm
Mobile phase: Methanol/ H,0 = 60/40

Flow rate: 1.0 ml/min
Temperature:  25°C 1
Detection: UV24Inm
Sample: 1; Betamethasone (0.06pg)
L 1
0 10 (min)
NACALAI TESQUE, INC
AP-0497

e Bromhexine Hydrochloride

e Beclometasone Dipropionate

e Betamethasone Sodium Phosphate

e Betamethasone Valerate

COSMOSIL Application Data -

Column: 5C,¢-MS-IL

Column size: 4.6mml.D.-150mm

Mobile phase: Acetonitrile/ 7.3mmol/l KH,PO,
(pH7.0 with NaOH) = 80/20

Flow rate: 2.0 ml/min 2

Temperature:  40°C

Detection: UV245nm

Sample: 1; Bamethane Sulfate (25pug)
2; Bromhexine Hydrochloride  (1.25pg)

e mem
NACALAI TESQUE, INC
AP-0518

COSMOSIL Application Data

Column: 5C,¢-MS-II

Column size: 4.6mml.D.-150mm
Mobile phase: Acetonitrile/ H,0 = 60/40
Flow rate: 1.0 ml/min

Temperature:  25°C

Detection: UV254nm

o

Sample: 1; Beclometasone Dipropionate  (1.6pug)
2; Testosterone Propionate (0.8pg)

20(min)

0 0
NACALAI TESQUE, INC
AP-0479

COSMOSIL Application Data

Column: 5C,-MS-I1

Column size: 4.6mml.D.-250mm

Mobile phase: Methanol / 5mmol/l Tetra-n-butylammonium Bromide
8.9mmol/l Na,HPO,,50.7mmol/l KH,PO, = 60/40

Flow rate: 1.0 ml/min 1

Temperature: 25°C

Detection: UV254nm

e Bezafibrate

e Bezafibrate

COSMOSIL Application Data

Column: 5C,g-AR-IT

Column size: 4.6mml.D.-150mm

Mobile phase: Methanol/ 0.1%Acetic Acid = 9/4
Flow rate: 1.0 ml/min

Temperature:  30°C

Detection: UV230nm

Sample: 1; p-Chlorobenzoic Acid (0.55pg)
2; Bezafibrate (1.05pg)

_

L ———
0 10 (min)
NACALAI TESQUE, INC

AP-0510

COSMOSIL Application Data

Column: 5C,-AR-II

Column size: 4.6mml.D.-150mm

Mobile phase: Methanol/ 0.1%Acetic Acid = 9/4
Flow rate: 1.0 ml/min

Temperature:  30°C

Detection: UV230nm 2
Sample: 1; p-Nitrophenol (0.32ug)
2; Bezafibrate (0.44pg)

—
0 (min) 19
NACALAI TESQUE, INC

AP-0513

COSMOSIL Application Data

Column: 5C,-MS-I1

Column size:  4.6mml.D.-150mm
Mobile phase: Methanol/ H,O = 65/35
Flow rate: 1.0 ml/min
Temperature:  30°C

Detection: UV254nm

Sample: 1; Betamethasone Valerate (1.5pg)

Sample: 1; Betamethasone Sodium Phosphate(1.0pug) 2 2; Beclometasone Dipropionate  (1.5ug)

2; Butyl p-Hydroxybenzoate (0.2ug) 1

L 1 1 1 _
. ) - 0 10 20 30 (min)
0 10 20(min)
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0494 AP-0503
e Berberine Chloride Hydrate e Benzylpenicillin Potassium

COSMOSIL Application Data COSMOSIL Application Data
Column: 5C-PAQ Column: 5C,-MS-I1
Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-250mm
Mobile phase: Acetonitrile/ 6mmol/l Sodium Lauryl Sulfate Mobile phase: Acetonitrile/ 50mmol/l (NH,),HPO,

25mmol/l KH,PO, = 50/50 =24/76 (pH8 with H;PO,)
Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min
Temperature:  40°C Temperature: 25°C
Detection: UV345nm Detection: UV254nm

2

Sample: 1; Palmatine Chloride (1.0pg) Sample:

2; Berberine Chloride  (1.0pg) 1; Benzylpenicillin Potassium (4.0pg)

2; Methyl p-Hydroxybenzoate (0.06ug)
4‘J 0 70 2 30 m
b ; o
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0487 AP-0482
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_ 1) Drugs 1) Drugs _
9] (@]
% 3
g = e Calcium Folinate e Calcium Folinate e Mecobalamin e Meticrane 8=z
c O c O
3@ 3@
S S
T . . . . . . . . T
T COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data T
— 2 —
o} ) , . )
Column: 5C,-MS-II Column: 5C,-MS-II Column: 5C,-PAQ Column: 5C,¢-MS-II 2
Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-150mm =
—_ Mobile phase: [H,0/Acetonitrile/Methanol/ Mobile phase: Methanol/ 8mmol/I Na,HPO,/ Tetrabutylammonium Mobile phase: 100mmol/l Sodium /-Hexanesulfonate, Mobile phase: Acetonitrile/ H,0 = 15/85 -
. 40%Tetra-n-butylammonium Hydroxide Hydroxide = 110/385/4 (pH 7.5 with H,PO,) Acetonitrile/ 20mmol/l Phosphate Flow rate: 1.0 ml/min .
E =760/200/8.6/9.4 (pH7.5 with NaH,PO,)] Flow rate: 1.0 ml/min buffer(pH3.5) = 20/80 Temperature:  40°C g
o < —1000(with H,0) 2 Temperature:  45°C Flow rate: 0.5 ml/min Detection: UV230nm =
oo Flow rate: 0.5 ml/min Detection: UV254nm Temperature:  40°C ey
T Q Temperature:  30°C Detection: UV266nm p Sample: 1; Caffeine  (0.2pg) o9
Q 3 Detection: UV254nm Sample: 1; Calcium Folinate (2.0pg) 2; Meticrane (0.2pg) Q 3
ge, S 2; Folic Acid (2.0ug) Sample: 1; Cyanocobalamin (0.5pg) ° %
8_ ) Sample: 1; Calcium Folinate ~ (2.8ug) 2; Hydroxocobalamin Acetate  (0.5ug) 8 o
c 0o 2; Folic Acid (0.8ug) 3; Mecobalamin (1.0pg) c o
Q@ Q@
= =
Q Q
3 e £
-
3 T — o 20 ; % % T & 0 5 ) ‘2_
NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0524 AP-1093 AP-0738 AP-0754
> >
3 S
= e Mitomycin C e Mizoribine e Meticrane e Methotrexate =
= =
o o
] =
o), [oX
2 COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data 2
1
Column: SPE-MS Column: 5C,-PAQ 1 Column: 5C,-MS-I1 1 Column: 5C -MS-I1
Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-250mm Column size:  4.6mml.D.-150mm Column size:  4.6mml.D.-250mm
Mobile phase: Methanol/ 20mmol/l Ammonium Acetate, Mobile phase: 0.067% H;PO, aq. Mobile phase: Acetonitrile/ H,0 = 50/50 Mobile phase: Acetonitrile/ 200mmol/l Na,HPO,,
_ 0.025%Acetic Acid = 40/60 Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min (pH6.0 with 100mmol/1 Citric Acid) = 10/90 o
< Flow rate: 1.0 ml/min Temperature:  30°C Temperature:  40°C Flow rate: 1.0 ml/min <
— Temperature:  25°C Detection: UV279nm Detection: UV230nm Temperature:  30°C 2 —
g Detection: UV365nm Detection: UV302nm g
g Sample: 1; Mizoribine (1.0pg) Sample: 1; Meticrane (0.4pg) o g
=3 Sample: 1; Mitomycin C (5.0pg) 2; Methyl p-Hydroxybenzoate  (0.4pg) Sample: 1; Folic Acid (1.0pg) =
[ 2; Ethyl Vanillin 75 2; Methotrexate 1.0 )
Qo y (75ug) (1.0ng) QL
> >
=) =)
(] 0]
L B — -
| — 0 (min) 10 0 10 (min) 20 0 min)10
NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0768 AP-1108 AP-0757 AP-0751
< <
5 e Minocycline Hydrochloride e Mexiletine Hydrochloride e Metformin Hydrochloride e Metronidazole 3
[¢] [¢]
X x
COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data
Column: 5C¢-MS Column: 5C¢-MS Column: 5C,g-AR-IT Column: 5C -MS-IT
Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-150mm
Mobile phase: 2.8%Ammonium Oxalate/N, N-dimethylformamide/ Mobile phase: Acetonitrile/ 14.4mmol/l Sodium Lauryl Sulfate, Mobile phase: Acetonitrile/ 4.5mmol/l Sodium Lauryl Sulfate, Mobile phase: Methanol/ H,O = 20/80 1
100mmol/l EDTA = 11/5/4 25mmol/I NaH,PO, = 21/30 0.04%H;PO, = 38/62 Flow rate: 1.0 ml/min
(pH6.2 with Tetrabutylammonium Hydroxide) Flow rate: 2.0 ml/min Flow rate: 1.0 ml/min Temperature:  30°C
Flow rate: 1.0 ml/min Temperature:  30°C Temperature:  40°C Detection: UV320nm
Temperature:  30°C Detection: UV210nm Detection: UV235nm
Detection: UV280nm 2 Sample: 1; Metronidazole (0.24pg)
Sample: 1; Phenetylamine Hydrochloride (0.6pg) Sample: 1; Metformin Hydrochloride (0.50pg) 2
Sample: 1 2; Mexiletine Hydrochloride (1.0pg) 2; Isobutyl p-Hydroxybenzoate  (0.95ug)
1; 4-epi-Minocycline
2; Minocycline Hydrochloride
_ N L .
h 20 2 T %0 0 [COr T 0 10 (min) 20 0 (min) 19
NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0767 AP-0766 AP-0761 AP-0763

104 105



_ 1) Drugs 1) Drugs _
9] (@]
% 3
= e Menatetrenone e Mepivacaine Hydrochloride e Latamoxef Sodiums e Liothyronine Sodium gz
£ 3 £ 3
32 3£
S S
T . . . . . . . . T
T COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data T
— —
O O
Column: 5C,-MS-II Column: 5C,g-AR-IT Column: 5C,-PAQ Column: 5C,-PAQ 1
Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-150mm Column size: 4.6mmI.D.-150mm Column size: 4.6mml.D.-250mm =
—_ Mobile phase: Methanol Mobile phase: 10mmol/l Sodium Lauryl Sulfate-Acetonitrile/ Mobile phase: Methanol/ 100mmol/l Ammonium Mobile phase: Methanol/ H,O = 60/40 2 —
. Flow rate: 1.0 ml/min 20mmol/l Phosphate buffer(pH3.0) = 45/55 Acetate = 5/95 Flow rate: 1.0 ml/min .
E Temperature:  40°C Flow rate: 1.0 ml/min 1 2 Flow rate: 1.0 ml/min Temperature:  25°C _g
= Detection: UV270nm Temperature:  30°C Temperature:  25°C Detection: UV220nm =
oo Detection: UV254nm Detection: UV254nm o o
ol % Sample: 1; Menatetrenone (0.6ug) Sample: 1; Propyl p-Hydroxybenzoate ~ (0.14pug) o8 g_
Q= 2; Phytonadione (0.6pg) Sample: 1; Mepivacaine Hydrochloride  (2.0pug) Sample: 1; Latamoxef Sodium (isomer 1) 2; Liothyronine Sodium (0.08pg) Q=
° S 2; Benzophenone (0.04png) 2; Latamoxef Sodium (isomer 2) S %
S 3 o3
[oNg—4 Q =
c O c o
[eN(e] Q «Q
~ =
Q Q
=l | L N — ‘ U L L °
< ; W b % o 0 10 (min) 20 — 0 10 (min) <
NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0742 AP-0746 AP-0716 AP-0728
> >
3 S
= e Meropenem e Ubidecarenone e Lisinopril e Lisinopril =
3 8
o o
] =
o), [oX
o COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data =
Column: 5C -AR-11 Column: 5C-PAQ 1 Column: 5C,-PAQ Column: 5C,¢-MS-II 2
Column size: 4.6mml.D.-150mm Column size:  4.6mml.D.-150mm Column size:  4.6mml.D.-150mm Column size:  4.6mml.D.-150mm
Mobile phase: Methanol/ 0.1%Triethylamine Mobile phase: Methanol/ Ethanol = 50/50 Mobile phase: A; 25mmol/l NaH,PO, Mobile phase: Acetonitrile/ 25mmol/I NaH,PO, 4
o (pH5.0 with H;PO,) = 10/90 Flow rate: 0.5 ml/min B; Acetonitrile/ 25mmol/l NaH,PO, = 40/60 =5/95 _
< Flow rate: 1.0 ml/min Temperature:  35°C B conc. 10—50%(0— 10min), 50%(10-25min) Flow rate: 1.0 ml/min <
— Temperature:  25°C Detection: UV275nm Flow rate: 1.5 ml/min Temperature:  60°C —
g Detection: UV220nm Temperature:  60°C Detection: UV215nm g
g Sample: 1; Ubidecarenone  (2.5ug) Detection: UV215nm g
=3 Sample: 1 Sample: 1; Lisinopril (2.0pg) =3
o) 1; Meropenem Trihydrate  (2.5pg) 1 2 Sample: 1; Lisinopril (0.45pg) 2; Caffeine  (0.5pg) Q.
S 2; Benzyl Alcohol (1.5pg) 2; Caffeine  (0.015pg) S
o3 <3
] L ()
L
L L f f __ L L
0 10 30 (min) ¢ e 0 10 (min) 0 10 (min) 20
NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0749 AP-0900 AP-0732 AP-0733
< <
5 e lodine, Salicylic Acid and Phenol e Latamoxef Sodiums e Lidocaine e Ritodrine Hydrochloride 3
% R
COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data s COSMOSIL Application Data
Column: 5C,¢-MS-II 1 Column: 5C,¢-MS-IL Column: 5C -AR-II Column: 5C,-AR-II
Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-150mm
Mobile phase: Methanol/ 100mmol/l Phosphate Mobile phase: Methanol/ 51mmol/l KH,PO,, Mobile phase: 10mmol/l Sodium Lauryl Sulfate-Acetonitrile/ Mobile phase: Methanol/ 7Immol/l (NH,),HPO,,
buffer(pH7.0) = 25/75 9mmol/l Na,HPO,, 20mmol/l Phosphate buffer(pH3.0) =45/55 7.8mmol/l Sodium /-Heptanesulfonate
Flow rate: 1.0 ml/min Smmol/l Tetra-n-Butylammonium Bromide Flow rate: 1.5 ml/min =30/70(pH3.0 with H,PO,)
Temperature:  30°C 4 =25/75 Temperature: 25°C Flow rate: 1.0 ml/min
Detection: UV270nm Flow rate: 1.0 ml/min Detection: UV254nm Temperature:  25°C
Temperature:  25°C Detection: UV220nm
Sample: 1; Benzoic Acid (2.0pg) ! N Detection: UV254nm Sample: 1; Lidocaine (8.5ng) 1
2; Theophylline (0.5pg) 2; Benzophenone (0.25pg) Sample: 1; Ritodrine Hydrochloride
3; Salicylic Acid (2.0ng) Sample: 2; threo-Ritodrine Hydrochloride
4; Phenol (2.0pg) 1; 5-Mercapto- /-methyltetrazole (1.65ng) 3; by- product H h
2; Latamoxef Sodium (isomer 1) 4
3; Latamoxef Sodium (isomer 2)
———w 4; m-Cresol (7.5ng) 1 T U
h % % S s
NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0935 AP-0711 AP-0724 AP-0835

106 107



uwn|oo
O71dH TISONSOD I

10npoud pajejal
AydeiBojewolyo pinbi

>
©
=
=
]
=g
o
S
[o}
[
=L
o

8]J0U |BoIuyoa| Al

xapu| ‘A

1) Drugs

e Ritodrine Hydrochloride

e Rifampicin

1) Drugs

e L evothyroxine

e Roxatidine Acetate Hydrochloride

COSMOSIL Application Data

Column: 5C,s-AR-IT

Column size: 4.6mml.D.-150mm

Mobile phase: Methanol/ 7Immol/l (NH,),HPO,,
7.8mmol/l Sodium /-Heptanesulfonate

COSMOSIL Application Data

Column: 5C¢-MS

Column size: 4.6mml.D.-150mm

Mobile phase: 20mmol/l Citric Acid, 11mmol/l Sodium Perchlorate-
Acetonitrile/H,0/ 1mol/l KH,PO,,

COSMOSIL Application Data

Column:
Column size:

5Cg-AR-IT
4.6mml.D.-250mm

Mobile phase: Methanol/ 0.15%H,PO, =67/33

Flow rate:
Temperature:
Detection:

Sample:

1.0 ml/min

25°C

UV230nm 1

1; Levothyroxine Sodium (0.1ug) 2
2; Ethinylestradiol (0.2pg)

COSMOSIL Application Data

Column:
Column size:
Mobile phase:

Flow rate:
Temperature:

Detection:

Sample:

5C,-MS-II 1
4.6mml.D.-150mm

Acetonitrile/ H,O/ Triethylamine/
Acetic Acid = 60/340/2/1

1.0 ml/min

40°C

UV274nm

1; Roxatidine Acetate Hydrochloride (4.21g)

L

—
0 (min) 10

10 20 (min)30
NACALAI TESQUE, INC

AP-0830

=30/70(pH3.0 with H,PO,) 55mmol/l H;PO,(pH3.1) = 7/11/2
Flow rate: 1.0 ml/min Flow rate: 2.0 ml/min
Temperature:  25°C Temperature: 25°C
Detection: UV274nm 1 Detection: UV254nm
Sample: Sample: 12
1; Ritodrine Hydrochloride (0.30pg) 2 1; Butyl p-Hydroxybenzoate (0.15ug)
2; Methyl p-Hydroxybenzoate (0.05pug) A 2; Rifampicin (0.80pg)

L 1 1 - 1
0 10 20 (min) o 76 T 30 0 T 56
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0838 AP-0832
e Rifampicin e Lincomycin Hydrochloride

COSMOSIL Application Data COSMOSIL Application Data
Column: 5C¢-MS Column: 5C¢-MS
Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-250mm
Mobile phase: Acetonitrile/ 15mmol/l Sodium Perchlorate, Mobile phase: Acetonitrile/Methanol/ 1.35%H;PO,

28mmol/1 Citric Acid, 17mmol/l NaH,PO, = 45/55 (pH6.0 with Ammonia) = 15/15/78
Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min
Temperature:  25°C Temperature:  46°C
Detection: UV254nm Detection: UV210nm
Sample: 1; Rifampicin (0.08ug) 1 Sample: 1; Lincomycin Hydrochloride ~ (20pg)

- b Jr

0 10 20 30 40 (min) 50 10 (min) 20

NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0833 AP-0729
e Reserpine e Levallorphan Tartrate

COSMOSIL Application Data COSMOSIL Application Data
Column: 5C,-AR-II Column: 5C,-AR-II
Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-150mm
Mobile phase: Acetonitrile/ 50mmol/l KH,PO, 1 Mobile phase: Acetonitrile/ 7mmol/l Sodium Lauryl Sulfate,

(pH3.0 with H,PO,) = 45/55 0.1%H,PO,(pH3.0 with NaOH) = 40/60
Flow rate: 0.5 ml/min Flow rate: 1.0 ml/min
Temperature:  40°C Temperature:  40°C
Detection: UV268nm Detection: UV280nm
Sample: 1; Reserpine (0.20pg) 2 Sample: 1; iso-Butyl p-Hydroxybenzoate (0.3pug)

2; Butyl p-Hydroxybenzoate (0.08pg) 2; Levallorphan Tartrate (1.7pg)

L
(min) 20

NACALAI TESQUE, INC

AP-0718

108

10 (min)
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0721 AP-0840
e Roxithromycin e Tricyclic Drugs
COSMOSIL Application Data COSMOSIL Application Data
Column:  5C,+PAQ Column:  5C,¢MS-II |
Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-150mm
Mobile phase: Acetonitrile/ 0.2mmol/l (NH,)H,PO,, Mobile phase: Methanol/ 20mmol/l Phosphate 2
(pH5.3 with NaOH) =30/70 buffer(pH7) = 60/40
Flow rate: 1.0 ml/min 1 Flow rate: 1.0 ml/min
Temperature:  30°C Temperature:  30°C
Detection: UV205nm Detection: UV254nm, 0.2AUFS 3
Sample: 1; Roxithromycin (1.0pg) Sample: 1; Carbamazepine
2; Desipramine Hydrochloride
3; Imipramine Hydrochloride
L 1 1 o 10 0 i 0 50
- Tine (nin)
] 10 (min) 20
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0845 AP-0066
e Bronchodilators e Antiarrhythmic Drugs
COSMOSIL Application Data COSMOSIL Application Data
1
3 2
Column: 5C ¢-AR-II Column: 5C,-MS-I1
Column size: 4.6mml.D.-150mm 2 Column size: 4.6mml.D.-150mm
Mobile phase: Methanol/ H,O = 30/70 Mobile phase: Methanol/ 20mmol/l Phosphate
Flow rate: 1.0 ml/min buffer(pH7) = 60/40 1 3
Temperature:  30°C . Flow rate: 1.0 ml/min
Detection: UV254nm, 1.0AUFS Temperature:  30°C
5 Detection: UV254nm, 0.05AUFS
Sample: 1; Uracil (0.5pg)
2; Theobromine (1.5pg) Sample: 1; Phenytoin
3; Theophylline (2.0pg) 2; Ketamine Hydrochloride 4
4; Caffeine (2.0pg) 3; Quinidine
5; Phenol (0.8pg) L 4; Lidocaine
|
e
e e 0 5 10 15
Tise (xin) Time(min)
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0076 AP-0067
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_ 1) Drugs 1) Drugs _
3 3
= e Antiarrhythmic Drugs e Antiepileptics e Antihyperlipidemic Drugs e Profens gz
c O c O
3@ 3@
S S
T . . . . . . . . T
T COSMOSIL Application Data z COSMOSIL Application Data ' COSMOSIL Application Data , COSMOSIL Application Data T
— 1 —
O 1 O
Column: 5C,¢-AR-IT Column: 5C,¢-MS-II Column: 5C,-MS-II Column: 5C,-MS-II
Column size: 4.6mml.D.-150mm Column size: 4.6mmlL.D.-150mm Column size: 4.6mmI.D.-150mm Column size: 4.6mmI.D.-150mm =
—_ Mobile phase: Methanol/ 20mmol/l Phosphate Mobile phase: Methanol/ 20mmol/l Phosphate 2 Mobile phase: Methanol / 20mmol/l Phosphoric Acid Mobile phase: Acetonitrile/ 20mmol/l Acetic Acid 3 —
. buffer(pH2) = 10/90 buffer(pH7) = 50/50 =10/90 =60/40 2 .
E Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min _g
3 < Temperature:  30°C Temperature:  30°C 3 Temperature:  30°C 2 Temperature:  30°C =
o o Detection: UV254nm, 0.2AUFS Detection: UV254nm, 0.5AUFS Detection: UV254nm, 0.5AUFS Detection: UV220nm, 1.0AUFS oy o
- =
T o T Qo
Q 3 Sample: 1; Procainamide (0.5ug) Sample: 1; Barbital (7.59ng) Sample: 1; Hydralazine Hydrochloride (1.0ug) Sample: 1; Ketoprofen (1.60pg) Q 3
-9‘ S 2; N-Acetylprocainamide  (0.5pg) 2; Phenytoin (10.38pg) 2; Todralazine Hydrochloride (1.0pg) 2; Ibuprofen (1.69ng) -2 %
8_ o 3; Carbamazepine (1.02pg) 3; Flurbiprofen (1.57pg) 8 o
= =
c O c O
28 L\ | | L] 24
Q Q
° 0 5 10 o 5 10 —— o i j=!
3 Time (min) Time (min) Tine (nin) Tine (win) 3‘
NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0069 AP-0077 AP-0080 AP-0081
Z £
S . . . . . el
= e Analgesics e Analgesics e Cardiac Glycosides e Anticancer Drugs =
3 8
o o
] =
o), [oX
o COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data 2
' 1
1
Column: 5C,-AR-II Column: SSL-IL 2 Column: 5C ¢-AR-II Column: Sugar-D
Column size: 4.6mml.D.-150mm 2 Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-150mm
Mobile phase: Methanol / 20mmol/l Phosphoric Acid Mobile phase: Ethyl Acetate/Hexane =1/1 Mobile phase: Methanol/ H,O = 70/30 Mobile phase: Acetonitrile/H,0 = 80/20
_ =40/60 Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min 2 Flow rate: 0.3 ml/min _
< Flow rate: 1.0 ml/min Temperature:  30°C Temperature:  30°C Temperature: Room temperature <
— Temperature:  30°C Detection: UV254nm, 0.2AUFS Detection: UV230nm, 0.32AUFS Detection: UVv226nm —
g Detection: UV254nm, 0.5AUFS g
g Sample: 1; Acetanilide (1.0pg) ! Sample: 1; Digitoxigenin (2.5ng) Sample: 1; cis-Platin (CDDP)  (1.46pg) 2 g
5 Sample: 1; Aminoantipyrine  (0.74pug) 2; Phenacetin (1.0pg) 2; Digitoxin (5.0pg) 2; Guanosine (0.50pg) 5
Q. 2; Acetaminophen (2.97pg) 3; Acetaminophen (1.0pg) Q.
S 3; Antipyrine (0.85ug) ’ FosRR S
[ 4; Acetylsalicylic Acid (Aspyrine) jj‘ig;; i;ﬂ o
(0] 5; Phenacetin (0.54pg) @
6; Salicylic acid i ) - )
) S W——
° Tine (lin)‘o * ° N H-uﬂgnw * “ ° rms(m) "  —TTT
NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0073 AP-0074 AP-0083 AP-0380
< <
5 e Histamine H1-Receptor Blockers e Histamine H2-Receptor Blockers e Tetracyclines Antibiotics e Penicillin Antibiotics 3
[¢] [¢]
X x
COSMOSIL Application Data COSMOSIL Application Data . COSMOSIL Application Data COSMOSIL Application Data
" R
1
Column: 5C,¢-MS-IL R Column: 5C-MS-II 3 Column: 5C,¢-MS-II Column: 5C-MS-I1
Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-150mm 2
Mobile phase: Acetonitrile/ 10mmol/I SDS, Mobile phase: Methanol/ 20mmol/l Phosphate Mobile phase: Methanol/ 20mmol/l Phosphate 5 Mobile phase: Methanol/ 20mmol/l Phosphate
0.1% Phosphoric Acid = 60/40 buffer(pH7) = 30/70 2 buffer(pH3) = 20/80 buffer(pH7) = 50/50 4
Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min
Temperature:  30°C Temperature:  30°C Temperature:  20°C Temperature:  30°C 1
Detection: UV254nm Detection: UV254nm, 0.2AUFS Detection: UV254nm Detection: UV235nm, 0.2AUFS
Sample: 1; Uracil Sample: 1; Famotidine (1.3pg) Sample: 1; Oxytetracycline Sample: 1; Carbenicillin (1.5pg)
2; Diphenhydramine Hydrochloride 2; Cimetidine (33.5pg) 2; Tetracycline 2; Ampicillin (3.0pg)
3; Ranitidine (1.6pg) 3; Chlortetracycline 3; Methicillin Sodium Salt (1.5ng)
L u 4; Penicillin G Potassium Salt  (3.0ug)
o 5 10 A e S —_—t
Tino (oim) ° nnsmn) ° ° 5,‘., W,nw 1 ° riles(nin) °
NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0078 AP-0079 AP-0085 AP-0086
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_ 1) Drugs 2) Crude Drugs _
9] (@]
% 3
gz e Quinolone Antimicrobials e Nitrofuran Antimicrobials e Bearberry Leaf e Scutellaria Root gz
c O c O
3@ 30
S S
T . . . . . . . . T
T COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data T
— —
o} : )
Column: 5C,¢-MS-II Column: 5C,g-AR-IT Column: 5C,-PAQ Column: 5C,g-AR-IT 2
Column size: 4.6mml.D.-150mm ? Column size: 4.6mml.D.-150mm ! Column size: 4.6mmI.D.-250mm Column size: 4.6mml.D.-150mm =
—_ Mobile phase: Methanol/ 20mmol/I Phosphate Mobile phase: Methanol / 20mmol/l Phosphoric Acid Mobile phase: Methanol/ Immol/l HCI = 5/95 Mobile phase: Acetonitrile/ 0.68% Phosphoric Acid = 28/72 —
. buffer(pH3) = 55/45 =20/80 Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min 1 .
E Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min Temperature:  30°C Temperature:  50°C g
= Temperature:  30°C 3 Temperature:  30°C Detection: UV280nm Detection: UV277nm 3 <
o o Detection: UV270nm, 0.16AUFS Detection: UV260nm, 0.5AUFS 2 oy o
T Q . Sample: 1; Arbutin (5.0ug) Sample: 1; Baicalin (0.1pg) o9
Q 3 Sample: 1; Ofloxacin (0.39ug) Sample: 1; Nitrofurantoin (1.0pg) 2; Hydroquinone (5.0pg) 2; Methyl p-Hydroxybenzoate  (0.2ug) Q 3
-9‘ S 2; Oxolinic Acid (0.08pg) 2; Nitrofurazone (1.0pg) 3; Gallic Acid (5.0pg) -2 %
8_ o 3; Flumequine (1.08pg) . 8 o
c 0o 4; Piromidic Acid (0.08ug) c 0o
eaQ U LJ eaQ
o LJ o
-g_ o EIC 15 —j\\.—J -g_
< i Thae Cain) o K T 20 0 5 (min) <
NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0087 AP-0089 AP-0906 AP-1134
> >
3 S
= e Streptomycin Sulfate e Sulfa Drugs e Phellodendron Bark e Pueraria Root =
= =
o o
] =
o), [oX
o COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data 2
Column: 5C,¢-MS-IL Column: 5C,¢-MS-IL 2 Column: 5C,-PAQ Column: 5C,¢-MS-II
Column size:  4.6mml.D.-150mm Column size: 4.6mml.D.-150mm 4 Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-150mm
Mobile phase: Acetonitrile/ 5Smmol/I Sodium Mobile phase: Methanol / 20mmol/l Phosphoric Acid : Mobile phase: Acetonitrile/ 5.9mmol/l Sodium Lauryl Sulfate, Mobile phase: Acetonitrile/ 50mmol/l NaH,PO,
_ I-Hexanesulfonate, 20mmol/l KH,PO, =30/70 25mmol/l KH,PO, = 50/50 =10/90 1 _
< =10/90 Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min Flow rate: 0.5 ml/min <
— Flow rate: 1.0 ml/min Temperature:  30°C 5 Temperature:  40°C Temperature:  40°C —
g Temperature:  30°C Detection: UV230nm, 0.5AUFS ’ Detection: UV345nm Detection: UV250nm g
g Detection: UV205nm, 0.2AUFS g
5 Sample: 1; Sulfaisomidin (0.24ug) R Sample: 1; Palmatine Chloride Hydrate ~ (1.0pg) : Sample: 1; Puerarin ~ (1.3pg) 5
o) Sample: Streptomycin Sulfate  (5.0pg) 2; Sulfathiazole (0.24pg) ‘ 2; Berberine Chloride (1.0pg) O
5 3; Sulfamethazine (0.24pg) 5
o 4; Sulfamethoxypyridazine (0.24pg) o
I8 5; Sulfamethoxazole (0.24pg) | @
6; Sulfachloropyridazine  (0.24ug) l_‘ L
O%g—-‘—:o 7; Sulfamonomethoxine (0.24pg) 1 1 Y
Tise (ain) 8; Sulfadimethoxine (0.24pg) ° *tiee ain” » e —— 0 10 20 (min)
5 + R
NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0091 AP-0090 AP-0964 AP-0969
< <
5 e Allantoin e Kamishoyosan Extract e Glycyrrhiza 3
[¢] [¢]
X x
COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data
Column: HILIC Column: 5Cs-AR-IT 1 Column: 5C,g-AR-IT
Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-250mm
Mobile phase: Acetonitrile/ 10mmol/l Phosphate 1 Mobile phase: Acetonitrile/ 0.11%H;PO, = 10/90 Mobile phase: Acetonitrile/ 2%H,;PO, = 40/60
buffer(pH7.0) = 70/30 Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min
Flow rate: 1.0 ml/min Temperature:  40°C Temperature:  30°C
Temperature:  30°C Detection: UV240nm Detection: UV254nm
Detection: UV210nm 2
Sample: 1; Geniposide (1.2pg) Sample: 1; Glycyrrhizic Acid (5.0pg)
Sample: 1; Allantoin 2; Propyl p-Hydroxybenzoate ~ (1.0pg)
2; Allantoic Acid
L 1
— —— A
L L L S
0 5 (min)10 0 10 (min) b s
NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-1060 AP-0942 AP-0927

112 113



uwn|oo
O71dH TISONSOD I

10npoud pajejal
AydeiBojewolyo pinbi

>
©
=
=
]
=g
o
S
[o}
[
=L
o

8]J0U |BoIuyoa| Al

xapu| ‘A

114

2) Crude Drugs

e Dried Yeast

e Keishibukuryougan Extract

2) Crude Drugs

e Saireito Extract

e Saireito Extract

COSMOSIL Application Data

Column: 5C,-PAQ
Column size: 4.6mml.D.-150mm
Mobile phase: Acetonitrile/ 9.2mmol/I Sodium /-Octanesulfonate,

COSMOSIL Application Data

Column: 5C,-MS-II
Column size: 4.6mmlL.D.-150mm
Mobile phase: Methanol/ 50mmol/l NaH,PO, = 1/5

COSMOSIL Application Data

Column: 5C,-MS-II
Column size: 4.6mml.D.-150mm
Mobile phase: Acetonitrile/ 50mmol/l NaH,PO, = 3/5

Flow rate: 1.0 ml/min

Temperature:  40°C

Detection: UV254nm

Sample: 1; Saikosaponin b2 (1.0pg)

o N | S— -

COSMOSIL Application Data

Column: 5C,-MS-II
Column size: 4.6mmI.D.-150mm
Mobile phase: Acetonitrile/ 0.5%H,;PO, = 24/76

Flow rate: 1.0 ml/min
Temperature:  40°C

Detection: UV277nm

Sample: 1; Baicalin ~ (0.5pg)

IS

20mmol/l KH,PO,(pH3.5 with H;PO,) = 20/80 Flow rate: 0.8 ml/min
Flow rate: 1.0 ml/min Temperature:  45°C
Temperature:  40°C Detection: UV210nm 1
Detection: UV254nm
Sample: 1; D-(-)-Amygdalin ~ (2.0ug)
Sample: 1; Thiamine Hydrochloride (0.10ug)
2; Phenacetin (0.06pg)
2
Y . J N
0 10(min) (', 1'0 z'o (min) :s'u
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0919 AP-0944
e Red Ginseng and Ginseng e Red Ginseng and Ginseng
COSMOSIL Application Data COSMOSIL Application Data
Column: 5C-PAQ Column: 5C,-MS-IL
Column size: 4.6mml.D.-150mm Column size:  4.6mml.D.-150mm
Mobile phase: Acetonitrile/ H,0 = 20/80 Mobile phase: Acetonitrile/ H,0 = 30/70
Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min
Temperature:  30°C Temperature:  40°C
Detection: UV203nm Detection: UV203nm
Sample: 1; Ginsenoside Rgl ~ (2.5pg) Sample: 1; Ginsenoside Rb1  (2.5pg)
2; Ginsenoside Re (2.5ng) 2; Ginsenoside Rc (2.5ng)
L 1 L 1 L 1 1 -
0 10 20 (min) 30 0 10 20 (min)
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0922 AP-0923
e Magnolia Bark e Bupleurum Root
COSMOSIL Application Data COSMOSIL Application Data
Column: 5C,-AR-II 1 Column: 5C,¢-MS-II
Column size: 4.6mml.D.-150mm 2 Column size:  4.6mml.D.-150mm
Mobile phase: Acetonitrile/ 2%Acetic Acid = 50/50 Mobile phase: Acetonitrile/ H,0 = 40/60
Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min
Temperature:  30°C Temperature:  50°C
Detection: UV289nm Detection: UV206nm
Sample: 1; Honokiol (1.0pg) Sample: 1; Saikosaponin a (1.0pg)
2; Magnolol (1.0ug) 2; Saikosaponin d (1.0pg)
2

0 10
NACALAITE

L

(min) 20
SQUE, INC

AP-0948

\

L L 1
10 20 (min) 30
NACALAI TESQUE, INC

AP-0910

0 0 (i) 0 10 (min)
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0978 AP-0981
e Powdered Gardenia Fruit e Peony Root
COSMOSIL Application Data COSMOSIL Application Data
Column: 5C,-MS-11 Column: 5C ¢-AR-II
Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-150mm
Mobile phase: Acetonitrile/ H,0 = 60/440 Mobile phase: Acetonitrile/ 0.12%H;PO, =15/85
Flow rate: 0.5 ml/min 2 Flow rate: 1.0 ml/min
Temperature:  30°C 1 Temperature:  30°C
Detection: UV240nm Detection: UV232nm
Sample: 1; Caffeine (0.175pg) Sample: 1; Albiflorin (1.0pg)
2; Geniposide (0.175pg) 2; Paconiflorin (1.0pg)
L - 1 - L N WU | ¥ | S,
0 10 (min) 29  —
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0966 AP-0960
e Toad Venom e Senna Leaf
COSMOSIL Application Data COSMOSIL Application Data
Column: 5C, -AR-II 2 Column: 5C,-MS-11
Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-250mm
Mobile phase: Acetonitrile/ 0.1%H,;PO, = 45/55 4 Mobile phase: 5mmol/l Tetra-n-heptylammonium Bromide-
Flow rate: 1.0 ml/min Acetonitrile/ 0.1mol/l Acetic Acid,
Temperature:  40°C 1%Sodium Acetate(pH5.0) = 32/68
Detection: UV300nm 1 3 Flow rate: 1.0 ml/min
Temperature:  50°C
Sample: Detection: UV340nm 1
1; Bufalin (0.4pg)
2; Cinobufagin (0.4pg) Sample: 1; Sennoside B (1.0pg)
3; Resibufogenin (0.6pg) 2; Sennoside A (0.5ug) 2
4; Indometacin(Indomethacin) (0.6pg)
_n S A,
0 (min) 20 0 10 T 30 20 (mim)
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-1000 AP-0993
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2) Crude Drugs

e Swertia Herb

e Rhubarb

2) Crude Drugs

e Moutan Bark

e Hochuekkito Extract

COSMOSIL Application Data

Column: 5C,¢-MS-II

Column size: 4.6mml.D.-150mm 1

Mobile phase: Acetonitrile/ H,0 = 10/90

Flow rate: 0.5 ml/min 2

Temperature:  50°C
Detection: UV238nm

Sample: 1; Theophylline (1.0pg)
2; Swertiamarin (1.0pg)

COSMOSIL Application Data

Column: 5C,-MS-II

Column size: 4.6mml.D.-150mm

Mobile phase: Acetonitrile/ 1.25%Acetic Acid =20/80
Flow rate: 0.5 ml/min

Temperature:  40°C

Detection: UV340nm

Sample: 1; Sennoside A (2.0pg)
2; Naringin (2.0pg)

o o

COSMOSIL Application Data

Column: 5C,-MS-II

Column size: 4.6mmI.D.-250mm

Mobile phase: Acetonitrile/ 3.1%Acetic Acid = 35/65
Flow rate: 1.0 ml/min

Temperature:  30°C

Detection: UV274nm

Sample: 1; Paeonol (0.5ng)
2; Butyl p-Hydroxybenzoate (2.2pg)

L

min) 40

0 20 30
NACALAI TESQUE, INC
AP-0950

COSMOSIL Application Data

Column: 5C,s-AR-IT

Column size: 4.6mml.D.-150mm

Mobile phase: Acetonitrile/ 1.2%H,PO, = 18/82
Flow rate: 1.0 ml/min

Temperature:  40°C

Detection: UV285nm

Sample: 1; Naringin (0.1ug)
2; Hesperidin (0.1pg)

1

o 0

T 20

NACALAI TESQUE, INC

AP-0930

e Povidone

e Nux Vomica

10 (min) 24
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0996 AP-0972
e Daiokanzoto Extract e Capsicum
COSMOSIL Application Data COSMOSIL Application Data
Column: 5C,¢-PAQ Column: SPE-MS
Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-250mm
Mobile phase: Acetonitrile/ 0.04%H;PO, = 540/2460 Mobile phase: Acetonitrile/ 0.1%H,PO, = 40/60
Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min
Temperature:  30°C Temperature:  30°C
Detection: UV340nm Detection: UV28Inm
Sample: 1; Sennoside A (0.26pg) Sample: 1; Vanillylnonanamide (0.4pg) 1
2; Capsaicin (0.4pg) 2
1
J . i
L 1 L L 1 1 1
0 10 20 (min) 0 10 20 (min) 30
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0916 AP-0913

COSMOSIL Application Data

Column: 5C¢-MS

Column size:  4.6mml.D.-250mm
Mobile phase: Methanol/ H,0 = 20/80
Flow rate: 1.0 ml/min
Temperature:  40°C

Detection: UV254nm

Sample: 1; 1-Vinyl-2-pyrrolidone (0.1pg)
2; Vinyl Acetate (5.0ng)

I

e |pecac

e Belladonna Root

COSMOSIL Application Data

Column: 5C,¢-MS-IL

Column size: 4.6mml.D.-150mm

Mobile phase: Methanol/ 20mmol/l Sodium /-Heptanesulfonate
(pH4.0 with Acetic Acid) = 50/50

Flow rate: 1.0 ml/min

Temperature:  50°C

Detection: UV283nm

Sample: 1; Cephaeline Hydrobromide (2.0pg)
2; Emetine Hydrochloride (0.5pug)

L

[————
0 10 (min) 20
NACALAI TESQUE, INC

AP-0938

COSMOSIL Application Data

Column: 5C,¢-PAQ

Column size:  4.6mml.D.-150mm

Mobile phase: Acetonitrile/ 50mmol/l KH,PO,,
1%Triethylamine(pH3.5 with H;PO,)

=10/90
Flow rate: 1.0 ml/min
Temperature:  30°C 2

Detection: UV210nm

Sample: 1; Atropine Sulfate (2.0pg)
2; Brucine Dihydrate  (0.5pg)

o 0 T 20

NACALAI TESQUE, INC
AP-0909

COSMOSIL Application Data

Column: 5C,-PAQ

Column size: 4.6mml.D.-150mm

Mobile phase: Acetonitrile/ 50mmol/l KH,PO,,
1.11%Triethylamine = 10/90(pH3.0 with H;,PO,)

Flow rate: 0.5 ml/min

Temperature:  30°C

Detection: UV210nm

Sample: 1; Strychnine (0.8pg)
2; Barbital Sodium (1.1pg)

; . . n L
(min) 20 0 10 20 [COES
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0965 AP-0958
e Ryokeijutukanto Extract e Scopolia Rhizome and Scopolia Extract
COSMOSIL Application Data COSMOSIL Application Data
Column: 5C,¢-AR-IT Column: 5C,-PAQ
Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-150mm
Mobile phase: Acetonitrile/ 0.13%H;PO, = 25/75 Mobile phase: Acetonitrile/ 50mmol/l KH,PO,,
Flow rate: 1.0 ml/min 0.1%Triethylamine(pH3.5 with H;PO,)
Temperature:  40°C =10/90
Detection: UV273nm Flow rate: 1.0 ml/min
Temperature:  30°C 3
Sample: 1; trans-Cinnamic Acid (0.1pg) Detection: UV210nm
Sample: 1; Scopolamine Hydrobromide  (0.6ug)
2; Atropine Sulfate (2.0ug) 1
3; Brucine Dihydrate (0.4pg)
0 10 (min) 20 h I T 20
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0976 AP-0989
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_ 3) Natural Compounds 3) Natural Compounds _
(@) (@]
5 5
g 2 e Carotenes e Hydroxyflavones e Chlorophyll gz
c O c O
3@ 30
= 5
T . . . . . . T
5 COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data T
5 5C,¢-MS-II Cholester 6
Column: Column: 5C,-MS-II 1 Column: 5C,-MS-II
Column size: 4.6mml.D.-150mm Column size:  4.6mml.D.-150mm Column size:  4.6mml.D.-150mm =
— Mobile phase: Tetrahydrofuran/Methanol = 20/80 2 Mobile phase: Acetonitrile / 20mmol/l Phosphate Mobile phase: A: Methanol/ 20mmol/l Phosphate -
. Flow rate: 1.0 ml/min 1 buffer(pH2.5) = 50/50 buffer(pH7.0) = 60/40 .
E Temperature:  30°C Flow rate: 1.0 ml/min ) B: Methanol/ 20mmol/l Phosphate _g
g < Detection: UV470nm Temperature:  30°C buffer(pH7.0) = 95/5 =
oo Detection: UV280nm B conc. 0—100% 20min Linear gradient ey
fogRe) Sample: 1; a-Carotene 1 Flow rate: 1.0 ml/min o9
a =z 2; -Carotene 2 Sample: 1; 7-Hydroxyflavone  (0.2pg) 3 Temperature:  30°C o=z
° S 2;6-Hydroxyflavone  (0.1ug) Detection: UV405nm S g
8_ N 3; 3-Hydroxyflavone  (0.5ug) . 8_ o
c o 4; 5-Hydroxyflavone (0.1pg) Sample: Sodium Copper Chlorophyll (2.0pg) c o
QQ o Q
g . — - . . : B
-g' 0 5 (min)10 0 5 10 15(min) — -g‘
) ¢ g 0 15 i) b g 7% i 6 T <
NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-1031 AP-0245 AP-0249
> >
3 S
= e Coumarins e Hinokitiol =
=L e Flavanones =
o o
] =
Q . . . . =3
2 COSMOSIL Application Data COSMOSIL Application Data 2
. . 1
COSMOSIL Application Data
5CeMSL 4 Cholester Column: 5C,-MS-II ! Column: 5C,-AR-II
3 Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-150mm
Column: ) R Mobile phase: Methanol / H,0 = 40/60 Mobile phase: Methanol/ Immol/l EDTA,
o Colu_mn size: 446mm.L]?.-150mm Flow rate: 1.0 ml/min 20mmol/l Phophoric Acid = 70/30 .
< Mobile phase: Acetonitrile/ 20mmol/l Phosphate Temperature:  30°C Flow rate: 1.0 ml/min <
— buffer(pHZ.S ) =40/60 2 Detection: UV254nm, 0.16AUFS Temperature:  30°C —
o Flow rate: 1.0 ml/min . Detection:  UV254nm, 0.5AUFS o
> Temperature: 30°C 3 Sample: 1; Coumarin (0.84pg) =)
3 Detection:  UV280 i i inokiti 2
5 ctection: nm 2; Dihydrocoumarin ~ (3.86pg) Sample: Hinokitiol  (1.0pg) =
Q V)
- Sample: 1; Naringin (0.4pug) -
> . . >
e} 2; Naringenin (0.2pg) o)
o8 3; Apigenin (0.2ug) I_ o)
S T—
[ — L [o] 5 10
J o CRIRG s Time (ain)
Tine (win)
— —— NACALAI TESQUE, INC NACALAI TESQUE, INC
NACALAI TESQUE, INC AP-0124 AP-0393
AP-1033
< <
=1 e Anthraquinone dyes e Anthraquinone dyes 5
Q. Q.
[¢] [¢]
x x
. . COSMOSIL Application Data COSMOSIL Application Data
e Saikosaponins
Column: 5C,-MS-I1 Column: 5C,-MS-I1
Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-150mm
: . Mobile phase: Methanol/ 20mmol/l Phosphate Mobile phase: Methanol/ 20mmol/l Phosphate
COSMOSIL Application Data buffer(pH3) = 75725 buffer(pH3) = 75/25
5C,s-MS-II Cholester Flow rate: 1.0 ml/min ' Flow rate: 1.0 ml/min
1 Temperature:  30°C Temperature:  30°C
Column: 1 Detection: UV254nm, 0.16AUFS Detection: UV254nm, 0.16AUFS

Column size:  4.6mml.D.-150mm

s
s .
Mobile phase: Acetonitr?le/ H,0 =45/55 Sample: 1; Alizalin (0.05pug) N Sample: 4; Purpurin (0.2pg)
Flow rate: 1.0 ml/min 2; Chrysazin (0.1pg) 5; Quinizarin (0.1pg)
Temperature:  30°C 2 3; Anthrarufin (0.3ug) 6; Amylbenzene (10pg)
Detection: ELSD, Gain=6 2 6; Amylbenzene (10pg)
3l 4 LL&L - -
- — T I 2 2

Sample: 1; Saikosaponin ¢ (1.5ug) 3 4 )
2; Saikosaponin a (1.5ng) 5 5 s 5 W0 % % % i i g
3: Saikosaponin b, (1-5ue) NACAE/:I(’.I‘";IS UE, INC NACALAI TESQUE, INC
4; Saikosaponin b, (1.5pg) QUE, QUE,
5; Saikosaponin d (1.5ng) AP-0131 AP-0132
- N
: 5 70 mm 0 5 10 (mm
NACALAI TESQUE, INC

AP-1021
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120

L

e —
0 5 Tmini10

NACALAI TESQUE, INC
AP-1016

TN

5 10
NACALAI TESQUE, INC

(min)

AP-1062

10

i

5
Time (min)
NACALAI TESQUE, INC
AP-0148

I Y S
0 5 10
Time(imi)

NACALAI TESQUE, INC
AP-0149

121

_ 3) Natural Compounds 4) Pesticides _
9] (@]
% 3
gz e Capsaicin e Asulam e Chlorophenoxyacetic Herbicides gz
c O c O
3@ 3@
S S
T . . . . . . T
T COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data T
— —
@) 5C,-MS-II 5SPE-MS TNAP 1 @)
Column: Column: 5C,-MS-II Column: 5C,¢-MS-II 3
Column size:  4.6mml.D.-150mm Column size: 4.6mmI.D.-150mm Column size: 4.6mmlI.D.-150mm =
— Mobile phase: Methanol/ H,O = 70/30 Mobile phase: Acetonitrile/ 50mmol/I Phosphate Mobile phase: Acetonitrile/ 0.1%Acetic Acid = 50/50 -
. Flow rate: 1.0 ml/min buffer(pH3) = 15/85 Flow rate: 1.0 ml/min .
E Temperature: 30°C Flow rate: 1.0 ml/min Temperature:  30°C _g
= Detection: UV280nm Temperature:  30°C Detection: UV275nm, 0.02AUFS =
oo Detection: UV270nm ey
ol % Sample: Capsaicin ~ (2.0pug) Sample: 1; MCP (0.22pug) o8 g_
Q= Sample: Asulam 2; MCPP (0.20pg) Q =
ge, S 3;MCPB  (0.24pg) ° %
g2 g
= =
c O c O
aQ I aQ
g L g
3 0 5 10 (min) S S— T T 0 5 10 (min) Hmes(m‘n) Tize (xin) ‘,2_
NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-1034 AP-0144 AP-0147
> >
3 S
= e Alkaloids e Ginkgo Biloba e Pesticides used at Golf Course e Diphenyl Ether Herbicides =
4 :
o o
] =
o), [oX
o COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data 2
1 1 2
1
Column: 5C,¢-MS-IL Column: 5C,¢-MS-IL Column: 5C,-MS-I1 Column: 5C,¢-MS-II
Column size: 4.6mml.D.-150mm Column size:  4.6mml.D.-150mm Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-150mm
Mobile phase: Methanol/ 20mmol/l Phosphate Mobile phase: Methanol/ H,O = 40/60 Mobile phase: Acetonitrile/ 50mmol/l Phosphate 2 Mobile phase: Acetonitrile/ H,0 = 70/30
_ buffer(pH3) = 50/50 Flow rate: 1.0 ml/min buffer(pH3) = 60/40 Flow rate: 1.0 ml/min N _
< Flow rate: 1.0 ml/min Temperature:  30°C 1 Flow rate: 1.0 ml/min Temperature:  30°C . <
— Temperature:  30°C Detection: ELSD Temperature:  30°C R Detection: UV254nm, 0.1AUFS L —
g Detection: UV220nm 2 Detection: UV230nm g
g Sample: 1; Ginkgolide C (1.3pg) 2 Sample: 1; Fluorodifen (0.6pg) g
5 Sample: 1; Papaverine Hydrochloride (0.17pg) 3 2; Ginkgolide A (1.3pg) 3 Sample: 1; Thiram 2; Chlomethoxynil (1.0pg) =
Q 2; Aconitine (8.1pg) 3; Ginkgolide B (1.3pg) 2; Iprodione 3; Nitrofen (1.0pg) Q.
S 3; Reserpine (1.7pg) 3; Bensulide 4; Oxyfluorfen (1.2pg) S
S 5: CNP (1.0ug) =3
3 L i 3
- ) L ' b L e
o L L L
5Tile (lin)“7 " 0 5 (min)10 Time (min) 0 s T.ma(mm)lo »
NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0133 AP-1063 AP-0145 AP-0146
< <
5 e Zingiberis Rhizoma e Watermelon e Aniline Herbicides e Dithiocarbamate Herbicides 3
[¢] [¢]
X x
COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data
1
1
Column: 5C,-MS-II Column: HILIC Column: 5C,¢-MS-II 4 Column: 5C-MS-IT
Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-250mm 1 Column size: 4.6mml.D.-150mm 2 Column size: 4.6mml.D.-150mm
Mobile phase: Acetonitrile/ H,0 = 60/40 2 Mobile phase: Acetonitrile/ 20mmol/l Phosphate Mobile phase: Acetonitrile/ H,0 = 50/50 s Mobile phase: Acetonitrile/ 20mmol/l KH,PO, = 40/60
Flow rate: 1.0 ml/min buffer(pH7.0) = 70/30 Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min R
Temperature:  30°C Flow rate: 1.0 ml/min 2 Temperature:  30°C Temperature:  30°C
Detection: UV225nm Temperature:  30°C Detection: UV254nm, 0.1AUFS Detection: RI
Detection: UV210nm
Sample: 1; 6-Gingerol (0.31png) Sample: 1;DCMU  (0.11pg) Sample: 1; Maneb (60pg) 1
2; 6-Shogaol (0.13pg) Sample: 1; L-Citrulline (7.5pg) 2; DCPA (0.08pg) 2; Thiram (10png)
2; Malic Acid (3.8ug) 3; Linuron  (0.11pg)
4, MCC (0.18pg)



. 4) Pesticides 5) Food Additives .
9] (@]
% 3
gz e Carbamate Herbicides e Carbamate Herbicides e Natural Colorants (Chlorophyll) e Natural Colorants (Carotenoid) gz
c O c O
3@ 3@
S S
T . . . . . . . . T
T COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data T
— —
O O
Column: 5C,-MS-II Column: 5C,¢-MS-II Column: 5C,s-AR-IT Column: 5SL-IT |
Column size: 4.6mml.D.-150mm Column size:  4.6mml.D.-150mm Column size: 4.6mmI.D.-150mm Column size: 4.6mmI.D.-250mm =
—_ Mobile phase: Acetonitrile/ H,O = 30/70 Mobile phase: Acetonitrile/ H,O = 80/20 Mobile phase: Methanol / 20mmol/l Phosphoric Acid Mobile phase: Chloroform/Hexane = 1/9 -
. Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min =30/70 Flow rate: 1.0 ml/min .
E Temperature:  30°C Temperature:  30°C Flow rate: 1.0 ml/min Temperature:  30°C g
o < Detection: UV254nm, 0.05AUFS - Detection: UV254nm, 0.05AUFS Temperature:  30°C Detection: UV254nm, 0.16AUFS 2 =
oo Detection: UV254nm, 0.02AUFS ey
ol % Sample: 1; Methomy! (0.5ng) ! Sample: Carbosulfan (6.0pg) Sample: 1; f-Carotene (0.5pg) o8 g_
Q= 2; Pirimicarb (0.5pg) Sample: 1; Sodium Copper Chlorophyllin (30pug) 2; all-trans-Retinol Acetate (1.5pg) Q=
= S 3; MTMC (2.0pg) 2; Sodium Iron Chlorophyllin ~ (30ug) ! ] g
8 4; PHC (2.0ug) o
c o 5, MPMC (2.0ng) c 0o
a % 6; NACC E}Agug; ] — Q %
7; XM oug R L L L L ! L 1 1 ]
-g' 8; Ethiofencarb (2.0pg) o) 10 el 30 “ 50 ot ’ o 1 » o m m % 0 5 10 15 -g-
< 0.1 b 20 Time(min) ‘Time(min) Tine (ain) Time(min) <
; Isoprocar (2.0ng) NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC
10: BPMC (2.0pg)
AP-0150 AP-0151 AP-0095 AP-0094
> >
3 S
= e Triazine and Urea Herbicides e Triazine and Urea Herbicides e Synthetic Sweeteners e Synthetic Colorants =
4 :
o 1 o
] =
o), [oX
o COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data 2 COSMOSIL Application Data 2
e 2
9
Column: 5C,¢-MS-II . Column: 5C,¢-MS-I1 Column: 5C, -MS-I1 Column: 5C, -MS-I1
Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-150mm
Mobile phase: Acetonitrile/ 20mmol/l KH,PO, _¢ Mobile phase: Acetonitrile/ 20mmol/l KH,PO, . Mobile phase: Acetonitrile / 20mmol/l Phosphoric Acid Mobile phase: A; Methanol/ 20mmol Phosphate
. =40/60 =30/70 =10/90 3 buffer(pH7) = 10/90 .
< Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min B; Methanol/ 20mmol Phosphate <
— Temperature:  30°C Temperature:  30°C Temperature:  30°C buffer(pH7) = 80/20 —
g Detection: UV254nm, 0.2AUFS Detection: UV254nm, 0.2AUFS Detection: UV210nm, 1.0AUFS \ B conc. 15—100% Linear gradient g
g Sample: Sample: 1 Flow rate: 1.0 ml/min g
5 L PAC (0.5ng) 1; Ethidimuron (1.0ng) = Sample: 1; Acesulfame K (1.0ug) N Temperature:  30°C 5
) 25 Bromacil (03ne) 2 Metoxuron (1.0ug) 2; Saccharin (1.0ng) Detection: ~ UV254nm, 0.64AUFS ©
= . (0.5ug) 3; Cyanazine (1.0ug) . . . . —
) 4; Methabenzthiazuron ~ (0.5pg) 4; Methabenzthiazuron  (1.0pg) 3; Diketopiperazine  (1.0ug) Sample: 15 10 2 30 )
[ 5; Chlorotoluron (0.5pg) 5; Chlorotoluron (1.0pg) " 4; Aspartame (1.0pg) 1; Tartrazine (¥ {247 (1.0ug) 7 Brilliant Blue FCF(#{51%) (3.0ng) Tise (ain) o
[ 6; Isoproturon (0.5ug) L L L 6; Atrazine (1.0pg) 2; Amaranth ({5275) (1.0pg)  8; Acid Red (72106 %) (1.0ng) o
7; Monolinuron (0.5ng) ° ° R A ® * 7; Isoproturon (1.0ug) 3; Indigo Carmine (7122%)  (1.0ug) 9 Erythrosine ({35 (1.0ug)
8; Metabromuron (0.5ug)  14; Prometryn  (0.5ug) 8; Metabromuron (1.0ug) - ; é - 1' 1‘5 4; New Coccine (#:f4102%)  (1.0ng) 10; Phloxine (7{1104%) (1.0ng)
9; Dimefuron (0.5ug)  15; Terbutryn  (0.5ug) 9; Metazachlor (5.0ng) I © ) Tine (nin) 5; Sunset Yellow FCF (#{5%) (1.0pg) 11; Rose Bengale(4:2105%)  (1.0ug)
10: Propazine (0.5ug)  16; Chloro IPC  (2.5pg) 10: Propazine (1.0pg) ‘Time(min) 6; Fast Green FCF (#k23%)  (3.0pg)
11; Terbutylazine (0.5ug)  17; Ethofumesate (5.0pg) NACALAI TESQUE, INC 11; Terbutylazine (1.0ng) NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC
12; Linuron (0.5pg) 12; Linuron (1.0pg)
13: Chloroxuron ©3n9) AP-0152 AP-0153 AP-0107 AP-0092
< <
5 e Synthetic Colorants e Food Preservatives 5
[¢] [¢]
x x
1
COSMOSIL Application Data o COSMOSIL Application Data
3 4s N 2 3
Column: 5C,g-AR-IT 2 Column: 5C,-MS-I11
Column size: 4.6mml.D.-150mm 6 © Column size: 4.6mml.D.-150mm
Mobile phase: A; Methanol/ 20mmol Phosphate " Mobile phase: Acetonitrile/Methanol/ 20mmol/I Phosphate 1
buffer(pH7) = 10/90 ’ buffer(pH4.0) = 20/10/70
B; Methanol/ 20mmol Phosphate Flow rate: 1.0 ml/min
buffer(pH7) = 80/20 Temperature:  30°C
B conc. 15—100% Linear gradient Detection: UV230nm
Flow rate: 1.0 ml/min
Temperature:  30°C _ll Sample: 1; Benzoic Acid (0.075pg)
Detection: UV254nm, 0.64AUFS L . R ' 2; Sorbic Acid (0.1pg)
Sample: o e aim 30 3; Dehydroacetic Acid (0.175ug)
1; Tartrazine (¥ {24%) (1.0pg) 7 Brilliant Blue FCF(f(215) (3.0pg) ' °¢ 1
2; Amaranth (£ 25) (1.0ug)  8: Acid Red (#:2106%) (1.0ng)
3: Indigo Carmine (§{22%)  (1.0pg) 9; Erythrosine (#{.3%) (1.0pg)
4: New Coceine (#:2102%)  (1.0pg) 10; Phloxine (:{5104%) (1.0ng)
5; Sunset Yellow FCF(#55%) (1.0ug) 11; Rose Bengale ({2105%)  (1.0ug) N | |
6; Fast Green FCF (#k{1.3%)  (3.0pg) 0 5 10  (min)
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0093 AP-0378
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5) Food Additives

e Preservatives (Fungicides)

e Glycyrrhizic Acid

6) Vitamins

e Hydrosoluble Vitamins

e Hydrosoluble Vitamins

COSMOSIL Application Data

Column: 5C,¢-MS-II
Column size: 4.6mml.D.-150mm
Mobile phase: Acetonitrile/ H,0 = 60/40

Flow rate: 1.0 ml/min

Temperature:  30°C

Detection: UV230nm, 0.5AUFS

Sample: 1; Thiabendazole (0.3ug)
2; o-Phenylphenol (0.3pg)
3; Imazalil (2.1pg)
4; Diphenyl (0.3pg)

Wl

9

5 10 15
Tine (nin)

NACALAI TESQUE, INC

COSMOSIL Application Data

Column: 5C-AR-IT
Column size:  4.6mml.D.-150mm
Mobile phase: Acetonitrile / (Acetic Acid/H,0=1/15)

=2/3
Flow rate: 1.0 ml/min
Temperature:  30°C
Detection: UV254nm, 0.64AUFS
Sample: 1; Glycyrrhizic Acid (5.0pg)

2; Propyl p-Hydroxybenzoate ~ (1.0pg)

-

S A —
5 10
Tine (min)

NACALAI TESQUE, INC

COSMOSIL Application Data

COSMOSIL Application Data

5
Column: 5C,-MS-11 1% Column: HILIC
Column size: 4.6mml.D.-150mm Column size: 4.6mmI.D.-250mm
Mobile phase: Acetonitrile / . N Mobile phase: Acetonitrile/ 100mmol/l Ammonium
Smmol/l Sodium /-Hexanesulfonate, Acetate = 80/20
20mmol/l Phosphoric Acid = 10/90 Flow rate: 1.0 ml/min !
Flow rate: 1.0 ml/min 6 Temperature:  30°C
Temperature:  30°C Detection: UV220nm
Detection: UV210nm, 0.16AUFS 7 2,
8 Sample:
Sample: 1; Nicotinamide (0.125pg)
1; Vitamin C (0.23pg) 2; Pyridoxine(Vitamin Bg)  (0.25pg)
2; Niacin (0.057ug) 3; Riboflavin (Vitamin B,)  (0.25ug) 4
3; Nicotinamide (0.042yg) U 4; Nicotinic Acid (0.125pg) s s
4; Vitamin By (0.040ng) T L L | 5; D -Pantothenic Acid (3.125pg)
3¢ Riboflavin Phosphate 0 10 15 6; L(+)-Ascorbic Acid  (0.875ng)
Sodium Salt (0.19ug) Tine (min) ? ’ b g % i T
6; Vitamin B, Hydrochloride  (0.19pg) NACALAI TESQUE, INC NACALAI TESQUE, INC
7; Folic Acid (0.084pg)
8; Vitamin B, (0.57ng) AP-0059 AP-0315
e Water-soluble Vitamins e Ascorbic Acids
COSMOSIL Application Data COSMOSIL Application Data
Column: 5C,-MS-I1 Column: HILIC
Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-250mm
Mobile phase: A; 20mmol/l Phosphate buffer(pH2.5) & Mobile phase: Acetonitrile/ 100mmol/l Ammonium
B; Methanol/ 20mmol/l Phosphate Acetate = 80/20 1
buffer(pH2.5) = 60/40 Flow rate: 1.0 ml/min
B conc. 0—80% 20min Linear gradient Temperature: 30°C
Flow rate: 1.0 ml/min " Detection: UV254nm
Temperature:  30°C s A
Detection: UV220nm Sample:
Sample: 1; Vitamin B, Hydrochloride (0.17ug) 1; Sorbic Acid (0.05pg) 2 3
i TEI-‘H{‘.ASCAMb‘:; Acid (g.g; ug) , z“ . 2; Isoascorbic Acid (0.3pg)
e i ° I 3 Ascarbc Acid (0310
5; Pyridoxine Hydrochloride (0.27pg) L
6: D-Pantothenic Acid Sodium Salt (2.01pg)
7; Vitamin B |, (0.20pg) L,,A_J U
8; Folic Acid (0.26pg) & + 0 0 ] 0 5 10 15 20 (min)
9: D-Biotin (Vitamin H) (2.024g)  NACALAI TESQUE, INC NACALAI TESQUE, INC
10; Flavin Mononucleotide Sodium Salt ~ (0.26pg)
11; Vitamin B, [Riboflavin] (0.13ug) AP-1055 AP-0318

AP-0097 AP-0109
e Antioxidants e Antioxidants
COSMOSIL Application Data COSMOSIL Application Data
Column: 5C,¢-MS-IL Column: 5C,¢-MS-IL
Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-150mm '
Mobile phase: Methanol / H,0 = 80/20 ! Mobile phase: Methanol / H,O = 90/10 2
Flow rate: 1.0 ml/min 2 Flow rate: 1.0 ml/min
Temperature:  30°C Temperature:  30°C
Detection: UV280nm, 0.16AUFS Detection: UV254nm, 0.32AUFS
Sample: 1; 2-tert-Butylhydroquinone (0.56pg) 3 Sample: 1; Propyl Gallate (1.0pg)
2; 3-tert-Butyl-4-hydroxyanisol (0.58png) 2; Rthoxyquin (1.0pg)
3; 2,6-Di-tert-butyl-4-hydroxytoluene(1.85ug)
i N
L 1 1 L J
o 5 0 15 0 10 15 20
Tize (min) Time(min)
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0100 AP-0101
e Repellents e Umami Seasonings (Nucleic Acids)
COSMOSIL Application Data COSMOSIL Application Data .
Column: 5C,-AR-II Column: 5C,-AR-II
Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-150mm
Mobile phase: Methanol / H,O = 90/10 Mobile phase: Acetonitrile/ Smmol/l Tributylammonium
Flow rate: 1.0 ml/min bromide, 20mmol/l Phosphate buffer(pH7)
Temperature:  30°C =5/95
Detection: UV254nm, 0.32AUFS Flow rate: 1.0 ml/min 3.4
Temperature:  30°C
Sample: Piperonyl Butoxide ~ (10pg) Detection: UV270nm, 0.32AUFS 2
Sample: 1; Sodium 5’-Cytidylate (1.0pg)
2; Sodium 5 -Uridylate (1.0pg)
3; Sodium 5 -Guanylate (1.0pg)
4; Sodium 5 -Inosinate (1.0pg)
-
—— o 5 10
° Time5(m1n) 1 Tine (min)
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0104 AP-0106

e Energy Drink

COSMOSIL Application Data

Column: 5Cs-PAQ
Column size: 4.6mml.D.-250mm
Mobile phase: Methanol/ 5mmol/l Sodium /-Hexanesulfonate,

Standard

L

Nutrient drink

20mmol/l Phosphoric Acid = 15/85 1
Flow rate: 1.0 ml/min
Temperature:  30°C
Detection: UV220nm
Standard
Sample: 1; Citric Acid (10mg/ml)
2; Carnitine (20mg/ml)
3; Nicotinamide (0.2mg/ml) 2 4
4; Vitamin B (0.2mg/ml)
5; Vitamin B, (0.2mg/ml)
6; Caffeine (0.2mg/ml) d
7; Riboflavin Phosphate (0.2mg/ml)
Injection Vol.  1.0pl ° :

3 % Tmes 0 5 0

s £
NACALAI TESQUE, INC

Tmim2s

AP-1048
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_ 6) Vitamins 6) Vitamins _
9] (@]
% 3
g2 e Fruit Juice e Fat-soluble Vitamins e Tocopherols e Vitamin A gz
c O c O
3@ 30
S S
T . . . . . . . . T
T COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data T
— —
O ; O
1
Column: HILIC 1 Column: 5C-MS-I1 Column: SSL-IT Column: SSL-IT
Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-150mm 2 Column size: 4.6mml.D.-250mm 3 4 Column size: 4.6mmI.D.-250mm =
— Mobile phase: Acetonitrile/ 10mmol/l Phosphate Mobile phase: Acetonitrile/Methanol = 60/40 Mobile phase: n-Hexane/2-Propanol = 99.5/0.5 1 Mobile phase: n-Hexane/Chloroform = 9/1 —
= P! =
. buffer(pH7.0) = 50/50 Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min ) Flow rate: 1.0 ml/min .
E Flow rate: 1.0 ml/min Temperature:  30°C 3 Temperature:  30°C Temperature:  30°C 2 g
= Temperature:  30°C Detection: UV280nm, 0.64AUFS * Detection: UV280nm, 0.16AUFS Detection: UV254nm, 0.16AUFS 3 <
o & Detection: UV210nm s ey
o % Sample: 1; Vitamin K (1.71ug) Sample: 1; a-Tocopherol (3.0ug) Sample: 1; f-Carotene (0.5pg) o8 9_
Q= Sample: 1; Ascorbic Acid (1.5pg) 2 2; Vitamin A Acetate  (0.44pg) ° 2; f-Tocopherol (7.5pg) 2; Vitamin A (1.5pg) Q=
o He o
-9‘ 3 2; Malic Acid (3.0ng) 3; Vitamin D, (0.57pg) 3; y-Tocopherol (7.5ng) -Q 3
8_ o 4; Vitamin E (4.97ug) 4; 6-Tocopherol (7.5ug) 8 o
% 8" 5; Vitamin E Acetate  (4.79pg) g 5
Q 6; Vitamin K. (1.68pg) Q@
o ! ¢ _Jl 1 L ] L | 1 i o
o = L L L 2 10 20 30 0 s 10 15 o
3 o 5 70 (min)15 Tine (ain) Time(min) Time(min) g
NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0313 AP-0060 AP-0061 AP-0062
> >
5 L L . i<l
= e Vitamin D e Vitamin A Acid 5
O] Q
=3 =3
o o
] =
Q . . . . Q
2 COSMOSIL Application Data COSMOSIL Application Data 2
5C,¢-MS-II Cholester 5C,-MS-1I Cholester
Column: Column:
Column size: 4.6mml.D.-150mm 12 Column size: 4.6mml.D.-150mm
Mobile phase: Methanol Mobile phase: Methanol / 20mmol/l Phosphate
o Flow rate: 1.0 ml/min 1 buffer(pH2.5) = 90/10 2 o
< Temperature:  30°C 2 Flow rate: 1.0 ml/min 1 <
— Detection: UV265nm Temperature:  30°C —
g Detection: UV350nm 2 g
> Sample: 1; Vitamin D, (0.3pg) >
g. 2; Vitamin D, (0.1ug) Sample: 1; 13-cis-Retinoic Acid (0.04pg) g
o8 2; all-trans-Retinoic Acid (0.04pg) o)
> >
o3 <3
(] IS ) S N 0]
L 1 - L L - L L 1 1 L 1 1
0 5 (min) 0 5 (min)10 0 5 (min)10 0 5 10 (min)
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-1035 AP-1036
< <
5 e Vitamin E 5
Q. Q.
[¢] [¢]
x x
23
COSMOSIL Application Data
5C,-MS-TI TNAP
Column:
Column size: 4.6mml.D.-250mm 1
Mobile phase: 5C-MS-II  Methanol 7
TNAP Methanol/ H,0 = 90/10
Flow rate: 1.0 ml/min 4
Temperature:  30°C .
Detection: UV295nm
Sample: 1; 0-Tocotrienol '
2;y-Tocotrienol
3;-Tocotrienol
4;a-Tocotrienol
5;0-Tocopherol
6;y-Tocopherol
7;8-Tocopherol )
. 5 5 75 A5 5 t T i ]
8;a-Tocopherol NACALAI TESQUE, INC
AP-1071



_ 7) Metabolites 7) Metabolites _
9] (@]
% 3
= e Androgens e Catecholamines e Urate Metabolites e Prostaglandins gz
c O c O
3@ 30
S S
T . . . . . . . . T
T COSMOSIL Application Data COSMOSIL Application Data |, COSMOSIL Application Data COSMOSIL Application Data T
— 2 —
o " 1 o
B 3
Column: 5Cs-AR-IT Column: 5Cs-AR-IT Column: 5Cs-AR-IT Column: 5C-MS-I1
Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-150mm 1 Column size: 4.6mmI.D.-150mm
—_ Mobile phase: Methanol / H,0 = 70/30 2 Mobile phase: 20mmol/l NaH,PO, Mobile phase: 20mmol/l Phosphoric Acid Mobile phase: 0.05%TFA-40%Acetonitrile —
. Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min .
E Temperature:  30°C 3 Temperature:  30°C N Temperature:  30°C Temperature:  30°C g
a c Detection: UV235nm, 0.5AUFS Detection: UV270nm, 0.1AUFS Detection: UV280nm, 0.1AUFS Detection: ELSD 2 8 c
o S s o &
ol % Sample: 1; 4-Androstene-3,/7-dione (1.0pg) Sample: Sample: 1; Hypoxanthine (0.9ug) Sample: 1; Prostaglandin I, (2.0ug) 4 o8 g_
Q= 2; Testosterone (1.0pg) 1; Norepinephrine (1.0pg) o 2; Uric Acid (18.3pug) 2; Prostaglandin F, @ (2.0pg) Q=
-9‘ S 3; 17-Methyltestosterone (1.0pg) 2; Epinephrine (1.2pg) 3; Xanthine (9.0pg) . 3; Prostaglandin E, (2.0pg) -2 g
8_ D 4; Testosterone Propionate (1.0pg) . 3; L-DOPA (1.2pg) 4; Allopurinol (1.8pug) ‘ 4; Prostaglandin D, (2.0pg) 8 o
c O 4; Dopamine (1.0pg) c O
a LQ, 5; 3,4-Dihydroxyphenylacetic Q (9‘
QO Acid (1.0pg) S Q
© . e)
> 6; 3-Methoxytyramine (1.0pg) o 5 m % T L s . >
< Tise (nin) Tine (ain) 0 5 (min10 <
NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0111 AP-0120 AP-0117 AP-0247
> >
3 S
= e Estrogens e Estradiols e Adrenal Cortical Hormones =
4 :
o o
] =
Q . . . . . . Q
o COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data &
5C ¢-MS-IT TNAP
1
Column: 5C -AR-1I Column: 5C,¢-MS-II Column:
Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-150mm 1 Column size: 4.6mml.D.-150mm
Mobile phase: Acetonitrile/ H,0 = 35/65 Mobile phase: Acetonitrile/ H,0 = 40/60 2 Mobile phase: 5C -MS-II  Methanol/ H,0 = 50/50
o Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min TNAP Methanol/ H,O = 60/40 —
< Temperature:  30°C Temperature:  30°C Flow rate: 1.0 ml/min <
— Detection: UV280nm, 0.2AUFS Detection: UV280nm Temperature:  30°C —
3 2 Detection: ~ UV254nm o
g Sample: 1; Estriol (1.5pg) Sample: 1; 17-f-Estradiol (2.0pg) g
=3 2; Estradiol (1.5pg) 3 2; 17-a-Estradiol (2.0pg) Sample: 1; Triamcinolone o
Q. 3; Estrone (1.5pg) 2; Cortisone QO
] 3; Prednisolone ]
o) 4; Hydrocortisone o
c'_D" 5; Betamethasone ("_D'-
6; Dexamethasone
o 10 20 30 7; Triamcinolone A d A
Tise (min) 0 5 10 (min)15 8; Cortisone Acetate o g 0 3 % 25w b g 0 3 % %5 EY T 35
NACALAI TESQUE, INC NACALAI TESQUE, INC 9; Prednisolone Acetate NACALAI TESQUE, INC
10; Fluocinolone Acetonide
AP-0114 AP-0243 11; Fluorometholone (each 0.23ug) AP-1037
< <
3 e Hippuric Acids e Methylhippuric Acids e Adrenal Cortical Hormones 5
[¢] [¢]
x x
COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data
Column: 5C,¢-MS-II Column: SPYE Column: 5C-MS-IT
Column size: 4.6mml.D.-150mm R Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-150mm
Mobile phase: Methanol/ 20mmol/l Phosphate Mobile phase: Methanol/ 20mmol/l Phosphate Mobile phase: Acetonitrile/ H,0 = 30/70
buffer(pH3) = 15/85 ' buffer(pH2.5) = 40/60 Flow rate: 1.0 ml/min
Flow rate: 1.0 ml/min : Flow rate: 1.0 ml/min o- Temperature:  30°C
Temperature:  30°C Temperature:  30°C Detection: UV240nm 12
Detection: UV225nm, 0.32AUFS Detection: UV254nm 5
Sample: 1; Prednisolone (0.1pg) 4
Sample: 1; Creatinine (0.14pug) . Sample: N-(o-Toluoyl) glycine (3.06ug) 2; Hydrocortisone (0.1pg)
2; Mandelic Acid (1.89ug) N-(m-Toluoyl) glycine (0.65ug) 3; Cortisone (0.1pg)
3; Hippuric Acid (0.61pg) N-(p-Toluoyl) glycine (0.33ug) 4; Betamethasone (0.1pg)
4; o-Methyl Hippuric Acid(0.52pg) 5; Dexamethasone (0.1pg)
A
l; é \‘n 1‘5 2‘0 L 1 1 —
Tine (win) o s 6 15 T 26 0 5 10 (min)
NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0112 AP-0289 AP-0233
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8) Carbohydrates

e Oligosaccharides

e Cyclodextrins

8) Carbohydrates

e Energy Drink

COSMOSIL Application Data

Column: Sugar-D
Column size: 4.6mml.D.-250mm
Mobile phase: Acetonitrile / H,0 = 75/25

COSMOSIL Application Data

Column: Sugar-D
Column size: 4.6mml.D.-250mm
Mobile phase: Acetonitrile / H,0 = 65/35

COSMOSIL Application Data

Column: Sugar-D

Column size: 4.6mml.D.-250mm
Mobile phase: Acetonitrile/ H,0 = 85/15
Flow rate: 1.0 ml/min

Temperature:  40°C

Detection: ELSD

Standard
Sample: 1; Fructose (1.0mg/ml)
2; Glucose (1.0mg/ml)
3; Glucitol(Sorbitol)  (1.0mg/ml)
4; Sucrose (1.0mg/ml)
5; Inositol (1.0mg/ml)

Injection Vol.  5.0pl

Standard

i
_A—AL}M_M J\ J\ — J Ull\, “\ A

Nutrient drink
(1/50 dilute sol.)

Nutrient drink

— .

g W i * Ea g i B Ea ]

NACALAI TESQUE, INC
AP-1049

e Chocolate Components

e Gum Components

COSMOSIL Application Data

Column: Sugar-D
Column size: 4.6mml.D.-250mm
Mobile phase: Acetonitrile / H,O = 75/25

COSMOSIL Application Data

Column: Sugar-D
Column size: 4.6mml.D.-250mm
Mobile phase: Acetonitrile / H,0 = 75/25

Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min
Temperature:  30°C Temperature:  30°C
Detection: RI Detection: RI
Sample: 1; Sucrose  (10pg) Sample: 1; a-Cyclodextrin (10pg) 1 2
2; Maltose  (10pg) 2; f-Cyclodextrin (10pg) 3
3; Trehalose (10png) 3; y-Cyclodextrin (10pg)
4; Raffinose (10ug)
L s L L _ h 5 70 (min)
0 5 10 15 (min)
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0335 AP-0336
e Xylooligosaccharides e |somaltooligosaccharides
COSMOSIL Application Data COSMOSIL Application Data
Column: Sugar-D Column: Sugar-D
Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-250mm
Mobile phase: Acetonitrile / H,0O = 75/25 Mobile phase: Acetonitrile / H,0O = 75/25
Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min
Temperature:  30°C Temperature:  30°C
Detection: RI Detection: RI
Sample: Xylooligosaccharides (50pug) Sample: Isomaltooligosaccharides (50pg)
(Xylobiose, Xylotriose etc.) (Isomaltose, Isomaltotriose, Panose etc.)
N
— 5 g 0 i % % £ 3 Co
° : * NACALAI TESQUE, INC ©* ™ NACALAI TESQUE, INC
AP-0321 AP-0322
e Anticarious Foods Components e Infusion Solution Components
COSMOSIL Application Data COSMOSIL Application Data
Column: Sugar-D Column: Sugar-D
Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-250mm
Mobile phase: Acetonitrile / H,O = 75/25 Mobile phase: Acetonitrile / H,0O = 85/15
Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min
Temperature:  30°C 1 Temperature:  50°C
Detection: RI 2 Detection: RI
Sample: 1; meso-Erythritol (10ug) 3 4 Sample: 1; Xylitol (10png)
2; Xylitol (10pg) 2; Fructose  (10pg) 1,
3; Palatinose (10pg) 3; Glucose  (10pg)
4; Maltitol (10pg) 3
;) 5I 1‘0 (min) :1 fI) 1'0 |'5 (min) 20
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0323 AP-0328

Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min
Temperature:  30°C 1 Temperature:  30°C
Detection: RI Detection: RI
Sample: 1; Sucrose  (10png) 2 Sample:
2; Lactose  (10pg) 1; Xylitol (10pg)
2; Mannitol (10ug)
3; Maltitol (10pg)
4; Palatinit (10png)
5; Maltotriitol (10png)
P 6; Maltotetraitol ~ (10pg)
h 3 m iy 5 £ 0 i 3 3 s
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0324 AP-0325
e Cold Beverage Components e Sports Drink Components
COSMOSIL Application Data COSMOSIL Application Data
Column: Sugar-D Column: Sugar-D
Column size:  4.6mml.D.-250mm Column size:  (4.6mml.D.-250mm) X2
Mobile phase: Acetonitrile / H,0 = 75/25 Mobile phase: Acetonitrile / H,0O = 75/25
Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min
Temperature:  30°C Temperature:  50°C
Detection: RI Detection: RI
Sample: 1; Fructose  (10pg) Sample:
2; Glucose  (10pg) 1; meso-Erythritol  (10pg) ;
3; Sucrose  (10pg) 2; Fructose (10pg) 2, .
4; Maltose  (10pug) 3; Glucitol (10pg) N . )
4; Glucose (10pg) ¢
5; Sucrose (10pg)
[ — 6; Maltose (10pg)
L 1 L _ 7; Maltotriitol (10pg) * g W 0 e 3 Ea ]
0 5 10 (min) ’ .
NACALAI TESQUE, INC 8; Maltotriose (10ng) NACALAI TESQUE, INC
AP-0326 AP-0327
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8) Carbohydrates

e PA-Glucose Oligomer

e Phosphorylated Sugars

9) Lipids

e Fatty Acids

COSMOSIL Application Data

Column: 5C-PAQ

Column size: 4.6mmlI.D.-150mm

Mobile phase: A: 20mmol/l Acetate buffer(pH3.3)
B: 20mmol/l Acetate buffer(pH3.3)+0.5%Butanol
B(0—100%) 45min Linear gradient

Flow rate: 1.0 ml/min

Temperature:  30°C

Detection: FLS at Ex.320nm
Em. 400nm

Sample:

PA-Glucose Oligomer(DP=3-22)

WV W ViVIVV.\V.VON

NACALAI TESQUE, INC

AP-0379

COSMOSIL Application Data

Column: HILIC

Column size:  4.6mml.D.-250mm

Mobile phase: Acetonitrile/ 20mmol/l Phosphate
buffer(pH7.0) = 60/40

Flow rate: 1.0 ml/min

Temperature:  30°C

Detection: RI 1 2
Sample:

1; D -Fructose-6-phosphate  (50pg)
2; D-Glucose-6-phosphate ~ (50ug)

b 5‘ 1‘0 1.5 (min)
NACALAI TESQUE, INC

AP-0317

COSMOSIL Application Data

Column:

Column size:  4.6mml.D.-150mm
Mobile phase: 0.05%TFA-90%Methanol
Flow rate: 1.0 ml/min

Temperature:  30°C

Detection: ELSD

Sample: 1; Oleic Acid (3.0pug)
2; Elaidic Acid (3.0ng)
3; Stearic Acid (3.0pg)

e Phosphorylated Sugars

e Hyaluronic Acid

COSMOSIL Application Data

Column: HILIC

Column size:  4.6mml.D.-250mm

Mobile phase: Acetonitrile/ 20mmol/I Phosphate
buffer(pH7.0) = 60/40

Flow rate: 1.0 ml/min
Temperature:  30°C
Detection: RI
Sample:
1; Glucose (10pg)

2; a-D-Glucose-/-phosphate  (50pg)
3; D-Glucose-6-phosphate (50pug)

0 5 10 1‘5 (min)
NACALAI TESQUE, INC
AP-0314

COSMOSIL Application Data

Column: CNT-1000
Column size:  7.5mml.D.-300mm
Mobile phase: 20mmol/l Phosphate buffer(pH7),100mmol/l Na,SO,

Flow rate: 1.0 ml/min

Temperature:  30°C

Detection: RI

Sample: Hyaluronic Acid (100png)
L ] 1
0 5 {(min)10

NACALAI TESQUE, INC
AP-1081

e Enzyme digests of Chondroitin Sulfate A

e Enzyme digests of Chondroitin Sulfate A

COSMOSIL Application Data

Di4S.

Column: Cholester
Column size: 4.6mml.D.-150mm
Mobile phase: A; Immol/l Tetrabutylammonium bisulfate/H,0
B; Immol/l Tetrabutylammonium bisulfate
-Acetonitrile/H,0=67/33
B conc. 20%—65%(7min)—65%(12min)

Flow rate: 1.0 ml/min
Temperature:  40°C
Detection: UV240nm
Di-6S
Sample: Chondroitin Sulfate A

Chondroitinase AC-II digested

e

5 g o S

NACALAI TESQUE, INC
AP-1082

COSMOSIL Application Data

Di-6S

Column: Cholester
Column size:  4.6mml.D.-150mm
Mobile phase: A; Immol/l Tetrabutylammonium bisulfate/H,0

B; 1mmol/l Tetrabutylammonium bisulfate

-Acetonitrile/H,0=67/33

B conc. 20%—65%(7min)—65%(12min)
Flow rate: 1.0 ml/min Di-4S
Temperature:  40°C
Detection: UV240nm
Sample: Chondroitin Sulfate C

Chodrotinase AC-II digested

Timis

NACALAI TESQUE, INC
AP-1083

5C-MS-1I Cholester

5 10 15 20 (min) o s 0 15

20

Tmim2s

NACALAI TESQUE, INC

AP-1038

e Fatty Acids

COSMOSIL Application Data

Column:

Column size: 4.6mml.D.-150mm
Mobile phase: 0.05%TFA-90%Methanol
Flow rate: 1.0 ml/min

Temperature:  30°C

Detection: ELSD

Sample: 1; cis-Vaccenic Acid ~ (3.0pug)
2; trans-Vaccenic Acid (3.0pg)

e Methylated Fatty Acids

5C,-MS-1I Cholester

0 5 10 (min) 0 5 10

.
(min)15

NACALAI TESQUE, INC

AP-1039

COSMOSIL Application Data

Column:
Column size: 4.6mmI.D.-150mm
Mobile phase: Methanol/ H,0 = 95/5

Flow rate: 1.0 ml/min

Temperature:  30°C

Detection: RI

Sample: Methyl Linolenate (18:3)
Methyl Linoleate (18:2)
Methyl Oleate (18:1)
Methyl Margarate (17:0)
Methyl Stearate (18:0)

Methyl n-Nonadecanoate
(each 10pg)

5C,-MS-II Cholester

18:318:2 18:1
17

(19:0) |
b

5 10 15 (min0 5 10

15

NACALAI TESQUE, INC

AP-1040

—
(min) 20
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9) Lipids

e Fatty Acid Derivatives

e Phosphatides

10) Nucleic Acid Related Substances

e Nucleobases and Nucleosides

e Nucleobases, Nucleosides and Nucleotides

COSMOSIL Application Data

Column: Cholester

Column size: 4.6mml.D.-250mm
Mobile phase: Methanol/ H,0 = 90/10
Flow rate: 1.0 ml/min
Temperature:  30°C

Detection: UV254nm

Sample: 1; Linolenic Acid p-Bromophenacyl Ester
2; y-Linolenic Acid p-Bromophenacyl Ester

1

COSMOSIL Application Data

Column: 5SL-IT

Column size: 4.6mml.D.-250mm
Mobile phase: 0.05%TFA-Methanol
Flow rate: 1.0 ml/min
Temperature:  30°C

Detection: ELSD

Sample: L-a-Phosphatidyl Choline (10ug)

COSMOSIL Application Data

Column: TNAP
Column size:  4.6mml.D.-150mm 1
Mobile phase: A; 20mmol/l Phosphate buffer(pH7.0)
B; Methanol/ 20mmol/l Phosphate 23 10
buffer(pH7.0) = 10/90
B conc. 0—100% 15min Linear gradient Sa
Flow rate: 1.0 ml/min

Temperature:  30°C

Detection: UV260nm

Sample: 1; Cytosine  (0.16pg)
2; Uracil (0.06pg)
3; Cytidine  (0.32ug)
4; Uridine (0.24pg)
5; Guanine (0.16pg)
6; Thymine  (0.16pg) U
7; Adenine (0.08ug) pr—

COSMOSIL Application Data

Column: 5C,-PAQ
Column size: 4.6mmlI.D.-150mm
Mobile phase: 20mmol/l Phosphate buffer(pH7)

Flow rate: 1.0 ml/min
Temperature:  30°C
Detection: UV260nm 2,
1

Sample:

1; 5-ATP (0.2pg)

2; 5"-ADP (0.2pg) 4

3; 5-AMP (0.2ug)

4; Adenine (0.05ug)

5; Adenosine (0.1pg) 5

N

/\L
0 5 10 15 20 25 30 (min] h g 0 i
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0211 AP-0250
e Phosphatides e Phosphatides
COSMOSIL Application Data COSMOSIL Application Data
Column: 5C,¢-MS-IL Column: 5C,¢-MS-I1
Column size: 4.6mml.D.-250mm Column size:  4.6mml.D.-250mm
Mobile phase: 0.05%TFA-10%THF/90%Methanol Mobile phase: 0.05%TFA-10%THF/90%Methanol
Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min
Temperature:  30°C Temperature:  30°C
Detection: ELSD Detection: ELSD
Sample: L-a-Phosphatidyl Choline (2.0pg) Sample: L-a-Phosphatidyl-L-serine
M M A ij L/\L
0 5 10 (min) 0 5 10 (min)
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0251 AP-0252
e Phosphatides e Phosphatides
COSMOSIL Application Data COSMOSIL Application Data
Column: 5C,¢-MS-II Column: 5C,¢-MS-II
Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-250mm
Mobile phase: 0.05%TFA-10%THF/90%Methanol Mobile phase: 0.05%TFA-10%THF/90%Methanol
Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min
Temperature:  30°C Temperature:  30°C
Detection: ELSD Detection: ELSD
Sample: L-a-Phosphatidylethanolamine Sample: L -a-Phosphatidylinositol
(8.0ng) Sodium Salt
5 : 0 S o 5 10 T
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0253 AP-0254

c 5 + 0 i s 5 g 75 45 ) Fa—T
8; Guanosine  (0.24ug) NACALAI TESQUE, INC NACALAI TESQUE, INC
9; Thymidine (0.24pg)
10; Adenosine  (0.16pg) AP-1052 AP-0376
e Nucleotides e Nucleotides
COSMOSIL Application Data COSMOSIL Application Data
1
Column: 5C,-PAQ Column: 5C,-AR-II 2
Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-150mm
Mobile phase: Methanol/ 5mmol/l Tetra-n-butylammonium Mobile phase: 20mmol/l Phosphate buffer(pH7)
Phosphate, 20mmol/l Phosphate buffer (pH2.5) Flow rate: 1.0 ml/min 3
=20/80 Temperature:  30°C
Flow rate: 1.0 ml/min Detection: UV254nm, 0.5AUFS 1
Temperature:  30°C
Detection: UV260nm Sample: 1; dCMP (1.0pg)
) 2; dGMP (1.2pg)
Sample: 1;5-AMP  (0.33png) 3; dAMP (1.0png)
2;5-ADP  (0.33ug)
3;5-ATP  (0.33pug)
3
S VR |
_J o] 5 10
e Tine (xin)
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0377 AP-0115
e DNA Oligomer e DNA Ladder
COSMOSIL Application Data COSMOSIL Application Data
Column: Protein-R Column: CNT-1000 + CNT-2000
Column size: 4.6mml.D.-150mm Column size:  7.5mml.D.-300mm x 2
Mobile phase: A; 100mmol/l Ammonium Acetate Mobile phase: 20mmol/l Phosphate buffer(pH7),100mmol/l Na,SO,
B; Acetonitrile Flow rate: 1.0 ml/min
B conc. 9—11% 15min Linear gradient Temperature:  30°C
Flow rate: 1.0 ml/min Detection: UV260nm x100b.p. DNA
Temperature:  30°C
Detection: UV260nm Sample: DNA (100b.p. Ladder)
Sample: pd(T)5.55
ID .’lv 1‘0 1‘5 (min) 2‘0 ;) é 1‘0 1‘5 2‘0 (min)
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-1064 AP-1078
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_ 11) Amino Acids, Peptides and Proteins 11) Amino Acids, Peptides and Proteins _
(@] (@]
: :
= e Dansyl Amino Acids e Amino-Acid Derivatives (Diastereomer) e The umami of Vesitables gz
23 c O
32 32
5‘-_'5 COSMOSIL Application Data COSMOSIL Application Data 5
© COSMOSIL Application Data : ©
= Column: 5C,-MS-I1 Column: 5C,+PAQ
— | Column size: 4.6mml.D.-150mm Column size: 4.6mmI.D.-250mm =
— Mobile phase: Methanol/ H,O = 70/30 2 Mobile phase: S5mmol/l Sodium /-Hexanesulfonate, -
. Flow rate: 1.0 ml/min 20mmol/I Phosphoric Acid 1 .
E Column: 5C18_MS_H Temperature:  30°C 1 Flow rate: 1.0 ml/min 2 _g
@ S . 2 Detection: UV254nm Temperature:  30°C 3 <
5o Column size: 4.6mml.D.-150mm 2 Detection:  UV210nm o
o o : . . Tgger z = Sample: 1; Boc-(L)Phe-(L)Phe-OMe (7.5ng) fogke)
2= Mobile phase: A; Acetonitrile/ 20mmol Phosphate = g 3 BeerD)PheyPheoMe  (7m) Sample: 1: Aspartc Acid (10ue) es
3 3 buffer(pH7.0) =10/90 EE 2; Glutamic Acid (10pg) 3 S
e & B; Acetonitrile/ 20mmol Phosphate wil s 35 -Amino-mbutyric Acd [GABA] (20ug) e g
29 buffer(pH7.0) =40/60 N . a8
= B conc. 0—100% 30min Linear gradient M L L __ . ! S
< . 0 5 (min)10 0 5 (min10 <
Flow rate: 1.0 ml/min NACALAI TESQUE, INC NACALAI TESQUE, INC
Temperature: 30°C : AP-0241 AP-1015
= Detection: Ex.365nm Em.530nm RANGE 2 518 § =
] ]
'% Sample: Ds;ngyl Amlllllo Acids h e Energy Drink '%
Q . cac o)
i (1.0pg each) L0 g
=] L L I L L =]
o 0 10 20 30 20 L n o
& Time (min) COSMOSIL Application Data 2
NACALAI TESQUE, INC Standard Nutrient drink
Column: HILIC
AP-0003 Column size: 4.6mml.D.-250mm
Mobile phase: Acetonitrile/ 10mmol/l
o Ammonium Acetate = 80/20 o
< Flow rate: 1.0 ml/min <
— Temperature:  30°C —
g . . Detection: ELSD g
5 e PTH-Amino Acids Standard \ 3
3 Sample: 1; Taurine (10mg/ml) y 5
Q Injection Vol.  0.5ul QO
> >
[e] (o]
) 5 U T
COSMOSIL Application Data ——— —_——
] NACALAI TESQUE, INC
g AP-1050
Column: 5C,4-AR-II s |E < L
< Column size: 4.6mml.D.-150mm e . % e 2 s _ _ <
2 Mobile phase: A; Acetonitrile/ 20mmol/l Acetate = g 2 e Peptides e Peptides 3
2 buffer(pH4.8) =10/90 £ e |& ®
B; Acetonitrile/ 20mmol/l Acetate z . L L
buffer(pH4.8) =50/50 £ COSMOSIL Application Data COSMOSIL Application Data
Step wise gradient g
. : i Column: Protein-R Column: Cholester
Flow rate: 1.0 ml/min Column size:  4.6mml.D.-150mm Column size:  4.6mml.D.-150mm
Temperature: 60°C | _‘L l Mobile phase: A; 0.05%TFA-H,0 2 s Mobile phase: A; 0.05%TFA-H,0 .
. —_—— b B; 0.05%TFA-Acetonitrile B; 0.05%TFA-Acetonitrile
Detection: UV270nm’ 0.16AUFS EIF fn 20, . 3'0 4:': B conc. 10—40% 20min Linear gradient 1 B conc. 10—40% 20min Linear gradient !
. - ﬂl‘l‘lll‘l} Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min
Sample: PTH-Asp  (0.4mg/ml) . S . S
. k133 emperature: emperature:
PTH-His (O3mg/ ml) Baliim ) _BEE) 100 e - Detection: UV220nm 4 Detection: UV220nm 4
PTH-AI'g (0 . Smg/ml) " 5 ' Sample: 1; Oxytocin (0.8pg) Sample: 1; Oxytocin (0.8pg)
PTH-Ser (03mg/ml) : T g:: g; Angiotensin ﬁg{umar;) ((((;ng)) §; Angiotensin I(I(Humal;) Egzug;
4 1 . * ; Angiotensin I(Human) (0.8pg ; Angiotensin I(Human .8ug
PTH-Trp (0.25mg/ml) . o e @ “© 4; Substance P (0.8ug) 4; Substance P (0.8ug)
s (osmanD NACALAI TESQUE, INC e R s w—
o Crs (0.2mg/ml) NACALAI TESQUE, INC NACALAI TESQUE, INC
Injection 2.0ul AP-0004 AP-0350 AP-0238
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11) Amino Acids, Peptides and Proteins

e Peptides

e Peptides

11) Amino Acids, Peptides and Proteins

e Milk Protein

e Soymilk Protein

COSMOSIL Application Data

COSMOSIL Application Data

COSMOSIL Application Data

Column: Protein-R
Column size: 4.6mml.D.-150mm
Mobile phase: A; 0.05%TFA-H,0
B; 0.05%TFA-Acetonitrile
B conc. 20—80% 20min Linear gradient

Flow rate: 1.0 ml/min

Temperature:  30°C

Detection: UV220nm

Sample: Milk

Sample Preparation: L

* Ultracentrifuged at 90,000 g for 1 hr.
+ Clear supernatant solution was injected.

COSMOSIL Application Data

Column: Protein-R
Column size: 4.6mml.D.-150mm
Mobile phase: A; 0.05%TFA-H,0
B; 0.05%TFA-Acetonitrile
B conc. 20—80% 20min Linear gradient

Flow rate: 1.0 ml/min
Temperature:  30°C
Detection: UV220nm
Sample: Soybean Milk

Sample Preparation:
+ Ultracentrifuged at 90,000 g for 1 hr.
+ Clear supernatant solution was injected.

Column: 5C,g-AR-IT Column: HILIC
Column size: 4.6mmI.D.-250mm 345 Column size: 4.6mml.D.-250mm
Mobile phase: A; 0.05%TFA-10%Acetonitrile Mobile phase: Acetonitrile/ 10mmol/I Phosphate
B; 0.05%TFA-30%Acetonitrile buffer(pH7.0) = 70/30
B conc. 0—100% 20min Linear gradient Flow rate: 1.0 ml/min
Flow rate: 1.0 ml/min Temperature:  30°C
Temperature:  30°C 1, Detection: UV220nm 3
Detection: UV220nm s 7 5
Sample: Sample: 4 6
1; Angiotensin II, (Sar!,Thr8) (0.49pg) 3; Angiotensin II, Des-Aspl-(Ilet)  (0.5ug)
2; Angiotensin II, (Sar!,Ala®) (0.49g) 4; Angiotensin 11, (Sar!,Ile®) (0.5png)
3; Angiotensin II, Des-Asp'-(1le%)  (0.49pg) 5; Angiotensin II, (Asn!,Vals) (0.5pg)
4; Ang?otens%n 11, (Sar!,Ilet) (0.49ug) 6 Angiotensin II, (Val) (0.5ug)
5; Angiotensin II, [Asn!,Val’) (0.49pg)
6; Angiotensin II, [VaF) (0.49ug)
7; Angiotensin II (Human) (0.49ug) & + () 5 20 ;) 5 1I0 (min)
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-1005 AP-0316
e Peptides e Peptides
COSMOSIL Application Data COSMOSIL Application Data
Column: 5C,s-AR-300 : Column: 5C,s-AR-300 ,
Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-150mm
Mobile phase: 0.05%TFA-22%Acetonitrile Mobile phase: 0.05%TFA-22%Acetonitrile
Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min 2
Temperature:  30°C Temperature:  30°C
Detection: UV220nm, 0.16AUFS 0 Detection: UV220nm, 0.16AUFS 3
Sample: 1; Bradykinin (1.0pg) H Sample: 1; Met-Enkephalin (0.5pg)
2; Angiotensin II (1.0pg) 2; [Ala2]-Met-Enkephalin (0.5ug)
3; Neurotensin (1.0pg) 3; Leu-Enkephalin (0.5ng) N
4; Bombesin (1.0pg) s 4; [Ala?]-Leu-Enkephalin (0.5pg)
5; Substance P (1.0pg)
L«LU \ Ly
; : % m £ o b s 0 o % 2
Tine (i) Tine (aim)
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0009 AP-0005
e Peptide Mappings e Semi-purified Myosin
COSMOSIL Application Data COSMOSIL Application Data
Column: 5C ¢-AR-II Column: Protein-R
Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-150mm
Mobile phase: A; Smmol/l TFA-H,0 Mobile phase: A:0.05%TFA-20%Acetonitrile
B; 5mmol/l TFA-60%Acetonitrile B:0.05%TFA-60%Acetonitrile
B conc. 0—100% 30min Linear gradient B conc. 0—100% 10min Linear gradient
Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min
Temperature:  30°C Temperature:  30°C
Detection: UV210nm, 0.32AUFS Detection: UV220nm, 0.256AUFS
Sample: Cytochrome C Sample: Myosin (20pg)
Lysyl Endopeptidase digested
(2.5ul) J
% | ~
Time(min) h B 16 w5
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0002 AP-0346

Injection vol.:  1.0ul NACALAI TESQUE, INC Injection vol.:  1.0ul NACALAI TESQUE, INC
AP-1079 AP-1080
e Bacteria-derived Proteins e Bacteria-derived Proteins
COSMOSIL Application Data COSMOSIL Application Data .
4 2
Column: Protein-R Column: Protein-R
Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-150mm
Mobile phase: A:0.05%TFA-20%Acetonitrile Mobile phase: A:0.05%TFA-20%Acetonitrile
B:0.05%TFA-60%Acetonitrile 2 B:0.05%TFA-60%Acetonitrile
B conc. 0—100% 10min Linear gradient B conc. 0—100% 10min Linear gradient
Flow rate: 1.0 ml/min 103 Flow rate: 1.0 ml/min
Temperature:  30°C Temperature:  30°C
Detection: UV220nm, 0.256AUFS Detection: UV220nm, 0.256AUFS
Sample: 1; Choline Oxidase (6.0pug) Sample: 1; Actinase E (13.4pg)
2; a-Amylase (3.0ug) 2; Alcohol Dehydrogenase (6.6pg)
3; Glucose Oxidase (6.0pg)
4; Thermolysin (9.0pg) _J
 NACALAITESQUE,INC NACALAI TESQUE, INC
AP-0337 AP-0338
e Human-derived Proteins e Bovine-derived Proteins
COSMOSIL Application Data COSMOSIL Application Data
3
Column: Protein-R Column: Protein-R
Column size: 4.6mml.D.-150mm 1 Column size: 4.6mml.D.-150mm
Mobile phase: A:0.05%TFA-20%Acetonitrile 3 Mobile phase: A:0.05%TFA-20%Acetonitrile 1
B:0.05%TFA-60%Acetonitrile B:0.05%TFA-60%Acetonitrile
B conc. 0—100% 10min Linear gradient 2 B conc. 0—100% 10min Linear gradient
Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min
Temperature:  30°C Temperature:  30°C
Detection: UV220nm, 0.256 AUFS Detection: UV220nm, 0.256 AUFS 2
Sample: 1; Transferrin (1.5pg) Sample: 1; Albumin(Bovine) (2.0pg)
2; Albumin(Human)  (2.0pg) 2; L-Glutamic Dehydrogenase  (1.5ug)
3; Carbonic Anhydrase (1.0ug) 3; Carbonic Anhydrase (1.5ug)
:1 .r'n 1‘n (min) 1'5 o 5 0 Twin) 15
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0339 AP-0340
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11) Amino Acids, Peptides and Proteins

e Bovine-derived Proteins

e Bovine Spleen-derived Proteins

11) Amino Acids, Peptides and Proteins

e Semi-purified Diaphorase

e Glycoproteins

COSMOSIL Application Data

Column: Protein-R

Column size: 4.6mml.D.-150mm

Mobile phase: A:0.05%TFA-20%Acetonitrile
B:0.05%TFA-60%Acetonitrile
B conc. 0—100% 10min Linear gradient

COSMOSIL Application Data

Column: Protein-R

Column size: 4.6mmI.D.-150mm

Mobile phase: A:0.05%TFA-20%Acetonitrile
B:0.05%TFA-60%Acetonitrile
B conc. 0—100% 10min Linear gradient

COSMOSIL Application Data

Column: Protein-R

Column size: 4.6mml.D.-150mm

Mobile phase: A:0.05%TFA-20%Acetonitrile
B:0.05%TFA-60%Acetonitrile
B conc. 0—100% 10min Linear gradient

COSMOSIL Application Data

Column: Protein-R

Column size: 4.6mml.D.-150mm
Mobile phase: A; 0.05%TFA-20%Acetonitrile
B; 0.05%TFA-60%Acetonitrile
B conc. 0—100% 20min Linear gradient

Flow rate: 1.0 ml/min R 3 Flow rate: 1.0 ml/min
Temperature:  30°C Temperature:  30°C
Detection: UV220nm, 0.256 AUFS Detection: UV220nm, 0.256 AUFS
Sample: 1; Fibrinogen (4.0pg) Sample: 1; Ribonuclease A (1.0pg)
2; Catalase (2.0pg) 2; a-Chymotrypsinogen A (1.0pg)
3; Thyroglobulin (6.0ug) 3; Deoxyribonuclease I (3.0ug)
— — —
G B 70 T 15 h 3 m Ty 15
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0341 AP-0342
e Egg-derived Proteins e Other Proteins
COSMOSIL Application Data COSMOSIL Application Data
2
1 3
Column: Protein-R Column: Protein-R 1
Column size: 4.6mml.D.-150mm Column size:  4.6mml.D.-150mm
Mobile phase: A:0.05%TFA-20%Acetonitrile Mobile phase: A:0.05%TFA-20%Acetonitrile
B:0.05%TFA-60%Acetonitrile B:0.05%TFA-60%Acetonitrile
B conc. 0—100% 10min Linear gradient B conc. 0—100% 10min Linear gradient 4
Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min
Temperature:  30°C 2 Temperature:  30°C
Detection: UV220nm, 0.256AUFS Detection: UV220nm, 0.256 AUFS 3
Sample: 1; Lysozyme (1.0pg) Sample: 1; Cytochrome C (1.0pg)
2; Conalbumin (2.0pg) 2; Albumin (Goat) (2.0pg)
3; Albumin(Ovalbumin)(1.8pg) 3; Myoglobin (1.0pg)
4; Concanavalin A (0.5png) J
- - e ~
) 5 0 i) 15 & 3 0 ) 15
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0343 AP-0344
e Other Proteins e Pyruvate Kinase
COSMOSIL Application Data COSMOSIL Application Data
12
Column: Protein-R Column: Protein-R
Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-150mm
Mobile phase: A:0.05%TFA-20%Acetonitrile Mobile phase: A:0.05%TFA-20%Acetonitrile
B:0.05%TFA-60%Acetonitrile B:0.05%TFA-60%Acetonitrile
B conc. 0—100% 10min Linear gradient B conc. 0—100% 10min Linear gradient
Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min
Temperature:  30°C Temperature:  30°C
Detection: UV220nm, 0.256AUFS Detection: UV220nm, 0.256AUFS
Sample: 1; Albumin(Rabbit) (3.2pg) Sample: Pyruvate Kinase (4.0pg)
2; Peroxidase (3.2pg)
L — _ -
o 5 10 (min) 15 0 5 10 (min) 15
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0345 AP-0348

Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min
Temperature:  30°C Temperature:  30°C
Detection: UV220nm, 0.256AUFS Detection: UV220nm
Sample: Diaphorase  (6.0pg) Sample: Concanavalin A (1.0pg)
5 : g s o 3 0 is 20
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0347 AP-0352
e Proteins e Proteins
COSMOSIL Application Data COSMOSIL Application Data
Column: 5C,¢-AR-300 Column: 5C¢-AR-300
Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-150mm
Mobile phase: A; 0.05%TFA-20%Acetonitrile B Mobile phase: A; 0.05%TFA-20%Acetonitrile ?
B; 0.05%TFA-60%Acetonitrile B; 0.05%TFA-60%Acetonitrile
B conc. 0—100% 20min Linear gradient 2 B conc. 0—100% 20min Linear gradient
Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min 5
Temperature:  30°C a3 Temperature:  30°C ™
Detection: UV220nm, 0.64AUFS i Detection: UV220nm, 0.64AUFS '
Sample: 1; Insulin (1.5pg) Sample: 1; Insulin (1.5pg)
2; Trypsinogen (6.0pg) i 2; Trypsinogen (6.0pg) i
3; Transferrin (4.0pg) | JJ 3; Transferrin (4.0pg) \/J‘
4; Trypsin Inhibitor, [ ) h— 4; Trypsin Inhibitor, !
Soybean (5.0pg) ) ) Soybean (5.0pg)
5; a-Chymotrypsinogen A (4.0pug)  ° ° e i) 2 5; a-Chymotrypsinogen A (4.0pg)  ° s E »
6; Carbonic Anhydrase (3.0ng) NACALAI TESQUE, INC 6; Carbonic Anhydrase (3.0ng) NACALAI TESQUE, INC
AP-0017 AP-0018
e Proteins e Proteins
COSMOSIL Application Data COSMOSIL Application Data
Column: 5C,-AR-300 Column: 5Ph-AR-300
Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-150mm
Mobile phase: A; 0.05%TFA-20%Acetonitrile Mobile phase: A; 0.05%TFA-20%Acetonitrile )
B; 0.05%TFA-60%Acetonitrile 2 B; 0.05%TFA-60%Acetonitrile s
B conc. 0—100% 20min Linear gradient B conc. 0—100% 20min Linear gradient s
Flow rate: 1.0 ml/min . Flow rate: 1.0 ml/min .
Temperature:  30°C H Temperature:  30°C I
Detection: UV220nm, 0.64AUFS Detection: UV220nm, 0.64AUFS , n
Sample: 1; Insulin (1.5pg) Sample: 1; Insulin (1.5pg)
2; Trypsinogen (6.0pg) \ 2; Trypsinogen (6.0pg) Jl
3; Transferrin (4.0pg) "‘ 3; Transferrin (4.0pg) \ i
4; Trypsin Inhibitor, \_}J Wl 4; Trypsin Inhibitor, M b
Soybean (5.0pg) Soybean (5.0pg)
5; a-Chymotrypsinogen A (4.0pg) o 0 ot 20 5; a-Chymotrypsinogen A (4.0pg)  ° ® e triny =
6; Carbonic Anhydrase (3.0ng) NACALAI TESQUE, INC 6; Carbonic Anhydrase (3.0pg) NACALAI TESQUE, INC
AP-0019 AP-0020
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11) Amino Acids, Peptides and Proteins

e Human Serum

e Human Serum

12) The others

e Methoxyphenols

COSMOSIL Application Data

Column: 5Diol-120-IT
Column size:  7.5mmI.D.-600mm
Mobile phase: 20mmol/l Phosphate buffer(pH 7.0)

+100mmol/l Na,SO,
Flow rate: 1.0 ml/min
Temperature: Room temperature
Detection: UV280nm
Sample: Human Serum

L L L L L L |
o 5 10 15 20 25 30
Time (min)

NACALAI TESQUE, INC
AP-0382

COSMOSIL Application Data

Column: 5Diol-300-11
Column size: 7.5mmI.D.-600mm
Mobile phase: 20mmol/l Phosphate buffer(pH 7.0)

+100mmol/l Na,SO,
Flow rate: 1.0 ml/min
Temperature: Room temperature
Detection: UV280nm
Sample: Human Serum

NACALAI TESQUE, INC
AP-0383

COSMOSIL Application Data

e Bovine Serum

e Bovine Serum

COSMOSIL Application Data

Column: 5Diol-120-11
Column size:  7.5mml.D.-600mm
Mobile phase: 20mmol/l Phosphate buffer(pH 7.0)

COSMOSIL Application Data

Column: 5Diol-300-11
Column size:  7.5mml.D.-600mm
Mobile phase: 20mmol/l Phosphate buffer(pH 7.0)

+100mmol/l Na,SO, +100mmol/l Na,SO,

Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min
Temperature: Room temperature Temperature: Room temperature
Detection: UV280nm Detection: UV280nm
Sample: Bovine Serum Sample: Bovine Serum

L I L 1 1 L | | L L 1

o 5 10 15 20 0 5 10 15 20 25

Time (min) Time (min)
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0386 AP-0387
e Egg White e Egg White

COSMOSIL Application Data

Column: 5Diol-120-IT

Column size:  7.5mml.D.-600mm

Mobile phase: 20mmol/l Phosphate buffer(pH 7.0)
+100mmol/l Na,SO,

Flow rate: 1.0 ml/min
Temperature: Room temperature
Detection: UV280nm
Sample: Egg White

L 1 L L L |
o 5 0 15 2 %
Time (min)

NACALAI TESQUE, INC
AP-0384

COSMOSIL Application Data

Column: 5Diol-300-11
Column size:  7.5mml.D.-600mm
Mobile phase: 20mmol/l Phosphate buffer(pH 7.0)

+100mmol/l Na,SO,
Flow rate: 1.0 ml/min
Temperature: Room temperature
Detection: UV280nm
Sample: Egg White

Time (min)

NACALAI TESQUE, INC
AP-0385

5C-MS-II Cholester
Column:
Column size: 4.6mml.D.-150mm
Mobile phase: Methanol/ H,O = 30/70
Flow rate: 1.0 ml/min 0-,m-
Temperature:  30°C
Detection: UV254nm p-
Sample: o-Methoxyphenol (3.3ug) p-
m-Methoxyphenol (3.3pg)
p-Methoxyphenol (3.3pg)
L L L L L i
5 10 (min) 0 5 10 (min)
NACALAI TESQUE, INC
AP-1041
e Terphenyls
COSMOSIL Application Data
5C ¢-MS-IT Cholester
Column:
Column size: 4.6mml.D.-150mm
Mobile phase: Methanol/ H,0 = 90/10 o-
Flow rate: 1.0 ml/min m- o-
Temperature:  30°C
Detection: UV254nm m-
p-
Sample: o-Terphenyl (0.15pg)
m-Terphenyl (0.05pg) p-
p-Terphenyl (0.075ug)
L . L L L L
5 (min) o 5 10 (min)15
NACALAI TESQUE, INC
AP-1042
e Chlorophenols
COSMOSIL Application Data
5C,¢-MS-IT Cholester
Column:
Column size: 4.6mmIL.D.-150mm o-
Mobile phase: Methanol/ H,0 = 50/50 p-
Flow rate: 1.0 ml/min o-
Temperature:  30°C p-
Detection: UV254nm m-
Sample: o-Chlorophenol (2.0pg) m-
m-Chlorophenol (2.0pg)
p-Chlorophenol (4.0pg)
5I 1.0 (min) ;) 5I 1.0 (min)

NACALAI TESQUE, INC
AP-1043
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_ 12) The others 12) The others _
9] (@]
% 3
= e Stilbenes e Pyridine and Phenol e Pyridine and Phenol gz
c O c O
3@ 3@
S S
T . . . . . . T
T COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data T
— —
@) 5C,¢-MS-II Cholester @)
Column: Column: 5C-MS-I1 1 Column: Cholester
Column size: 4.6mml.D.-150mm 2 1 Column size: 4.6mmlI.D.-150mm Column size: 4.6mml.D.-150mm 1 =
— Mobile phase: Acetonitrile/ H,0 = 70/30 1 2 Mobile phase: Acetonitrile/ H,0 = 30/70 Mobile phase: Acetonitrile/ H,0 = 30/70 —
. Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min .
E Temperature:  30°C Temperature:  30°C Temperature:  30°C g
3 < Detection: UV254nm Detection: UV254nm Detection: UV254nm 3 <
o & . . 2 . 2 o &
o Q Sample: 1; cis-Stilbene (0.10pg) Sample: 1; Pyridine  (0.1pg) Sample: 1; Pyridine  (0.1pg) o Q
Q E)D; 2; trans-Stilbene (0.20pg) 2; Phenol  (0.1pg) 2; Phenol  (0.1pg) Q g
o kel
g 3 s 3
a L a L
c 0 L c 9
QQ o Q
3 - ” 2
o L 1 —L L 1 1 - L X L f e}
é" 0 5 (min)10 0 5 10(min) 0 5 (min) 0 5 (min) g
NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-1045 AP-0239 AP-0240
> >
3 S
= e Halogenated Benzenes e Uracil and Uridine e Glycerol =
3 8
o o
] =
Q . . . . . . Q
o COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data 2
5C ¢-MS-IT Cholester
Column: Column: HILIC 1 Column: HILIC 1
Column size:  4.6mmlIL.D.-150mm Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-250mm 2
Mobile phase: Methanol/ H,0 = 60/40 Mobile phase: Acetonitrile / H,0O = 90/10 Mobile phase: Acetonitrile / H,O = 95/5
_ Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min o
< Temperature:  30°C 1 Temperature:  30°C Temperature:  30°C <
6‘ Detection: UV254nm 1 Detection: UV254nm 2 Detection: RI &
Q Q
g Sample: 1; Toluene (3.3ug) 2 2 Sample: 1; Uracil (0.1pg) Sample: 1; Trimethylene Glycol (20pg) g
=3 2; Chlorobenzene (3.3pg) 3 2; Uridine  (0.2pg) 2; Glycerol (20pg) 5
Q 3; Bromobenzene (3.3pg) 3 Q.
> >
o3 <3
3 kf_JL_~F @
o 5 10 @15 0 5 10 i (min) _
————ww 5 ; o
NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-1046 AP-0299 AP-0301
< <
5 e Fluorinated Benzenes e Ethylene Glycol e Diethylene Glycol 3
[¢] [¢]
x x
COSMOSIL Application Data COSMOSIL Application Data COSMOSIL Application Data
5C,-MS-TI TNAP NPE
T 2
Column: 23 Column: HILIC 1 Column: HILIC
Column size: 4.6mml.D.-150mm ' Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-250mm
Mobile phase: 5C-MS-II  Methanol/ H,0 = 50/50 34 Mobile phase: Acetonitrile / H,0 = 95/5 2 Mobile phase: Acetonitrile / H,0 = 95/5
TNAP Methanol/ H,O = 50/50 3 Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min
NPE Methanol/ H,0 = 40/60 1 Temperature:  30°C Temperature:  30°C
Flow rate: 1.0 ml/min R Detection: RI Detection: RI
Temperature:  30°C 1
Detection: UV254nm 4 2 45 Sample: 1; Trimethylene Glycol (20pg) Sample: 1; Diethylene Glycol ~ (20pg)
s 5 2; Ethylene Glycol (20png) 2; Glycerol (20pg)
Sample: 1; Benzene (6.0pg) 4
2; Fluorobenzene (2.0pg)
3; 1,4-Difluorobenzene (2.0ug)
4; 1,3-Difluorobenzene (2.0ug) \
5; 1,2-Difluorobenzene (2.0pg) —_— N ‘__A A
0 5 10 15 (min] o 5 10 (min) o 5 10 (min} ;’ !I) (mln) ;’ ‘r; (mln)1.0
NACALAI TESQUE, INC NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-1054 AP-0303 AP-0310
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12) The others

e Oxalic Acid

e Hydrophilic Compounds (lonicity)

COSMOSIL Application Data

Column: HILIC
Column size: 4.6mml.D.-250mm
Mobile phase: Acetonitrile/ 10mmol/l Phosphate

COSMOSIL Application Data

Column: HILIC
Column size: 4.6mml.D.-250mm
Mobile phase: Acetonitrile/ 50mmol/l Ammonium

12) The others

e Monosubstituted Benzenes (20 samples)

e Furans

COSMOSIL Application Data

COSMOSIL Application Data

buffer(pH7.0) = 50/50 1 Acetate = 80/20
Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min
Temperature:  30°C Temperature:  30°C
Detection: UV210nm Detection: ELSD 1
Sample: 1; Oxamic Acid (0.2pg) Sample:
2; Oxalic Acid (1.0pg) 2 1; meso-Erythritol (3.0ug)
2; Tris(hydroxymethyl)aminomethane (3.0ug)
3; Glyceric Acid (6.0pg)
b 3 30 s 0 5 10 5 min20
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0307 AP-0305
e Fluorine Compounds e Urea
COSMOSIL Application Data COSMOSIL Application Data
Column: 5C -AR-II 1 Column: HILIC
Column size: 4.6mml.D.-250mm Column size: 4.6mml.D.-250mm
Mobile phase: 0.1%TFA-95%Methanol Mobile phase: Acetonitrile/H,0 = 90/10
Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min
Temperature:  30°C Temperature:  30°C
Detection: UV210nm Detection: UV210nm
Sample: Perfluorotetradecanoic Acid (50pg) Sample: Urea (20pg)
£
&
3
S N
h 5 0 0 5 (min)10
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0381 AP-1004
e Acid Compounds e Basic Compounds
COSMOSIL Application Data ) COSMOSIL Application Data
3a
1
Column: 5C,¢-MS-II Column: 5C,-AR-II
Column size: 4.6mml.D.-150mm Column size:  4.6mml.D.-150mm
Mobile phase: Acetonitrile / 0.1% Phosphoric Acid = 50/50 Mobile phase: Methanol/ 20mmol/l Phosphate
Flow rate: 1.0 ml/min buffer(pH3) = 50/50 2
Temperature:  30°C 5 Flow rate: 1.0 ml/min
Detection: UV254nm, 0.32AUFS Temperature:  30°C
Detection: UV254nm, 0.2AUFS
Sample: 1; Uracil (0.05pg)
2; Benzoic Acid (1.0pg) Sample: 1; 2-Ethylpyridine (0.4pg)
3; o-Toluic Acid (1.0pg) 2; N,N-Dimethylaniline (0.6pg)
4; p-Ethylbenzoic Acid (0.2pg)
5; Benzene L
S S—
Time (min) 0 ° 0

NACALAI TESQUE, INC

AP-0164

Time (nin)
NACALAI TESQUE, INC

AP-0166

Column: 5C,¢-MS-II Column: 5C,-MS-II
Column size: 4.6mmlI.D.-150mm Column size: 4.6mmI.D.-150mm
Mobile phase: Methanol / H,O J Mobile phase: Acetonitrile/ H,0 = 30/70
= 60/40 Flow rate: 1.0 ml/min
Flow rate: 1.0 ml/min Temperature:  30°C 2
Temperature:  30°C " Detection: UV220nm, 0.2AUFS
Detection: UV254nm, 0.16AUFS
Sample: 0 Sample: 1; Furfuryl alcohol (0.13pug) 3
1; Benlzamide (0.49ug) " 2; Furfural (0.25pg)
2; Aniline (0.4ng) .
3; Phenol (0.67ng) [\ L 3; Furan (0.23pug)
4; Benzonitrile (0.83ug) T T
5; Acetophenone (0.04pg) ° * Prsne win” “ " o '" &
6; Styrene oxide (I.1pg)
7; Nitrobenzene (0.06ug)  14; Chlorobenzene (7.05pg)
8; Methylbenzoate (0.62pg)  15; Toluene (5.84pg) |
9; Anisole (0.79ug)  16; Bromobenzene (15.37ng) 0 5 10
10: Fluorobenzene (0.65ug)  17; Iodobenzene (3.66pg) Tine (ain)
11; Benzene (0.79ug)  18; Ethylbenzene (6.87ug) NACALAI TESQUE, INC NACALAI TESQUE, INC
12; N.N-Dimethylaniline (0.15ug)  19; n-Propylbenzene  (14.1pg)
13; Thioanisole (0.12pg)  20; n-Butylbenzene  (15.93pg) AP-0154 AP-0155
e Phenolphthalein e Anilines
COSMOSIL Application Data COSMOSIL Application Data .
2
Column: 5C,-MS-11 Column: 5C,-MS-11
Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-150mm
Mobile phase: Methanol / H,0 = 50/50 Mobile phase: Acetonitrile / 0.1% Phosphoric Acid = 50/50 M
Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min
Temperature:  30°C Temperature:  30°C
Detection: UV254nm, 0.1AUFS Detection: UV254nm
Sample: Phenolphthalein (0.6pg) Sample: 1; Aniline
2; p-Nitroaniline
3;2,4-Dinitroaniline
U
| S — —_—
o 5 o
Time (nin) Time (min)
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0156 AP-0160
e Esters and others e Aminophenols
COSMOSIL Application Data COSMOSIL Application Data
Column: 5C,-MS-I1 Column: 5C,-PAQ
Column size: 4.6mml.D.-150mm * Column size: 4.6mml.D.-250mm
Mobile phase: Acetonitrile/ H,0 = 50/50 S Mobile phase: 20mmol/l Phosphate buffer(pH7.0)
. . 0-
Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min p- m-
Temperature:  30°C Temperature:  30°C
Detection: UV254nm, 0.32AUFS Detection: UV254nm
8
Sample: 1; Uracil h s Sample: p-Aminophenol (0.33pg)
2; Pyridine m-Aminophenol (1.00pg)
3; Phenol o-Aminophenol (1.67ng)
4; Ethyl p-Hydroxybenzoate ¥
5; Propyl p-Hydroxybenzoate
6; Methyl Salicylate U
7; Toluene
8; Ethyl Salicylate o 15
Time (min) 0 5 10 (min)
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0163 AP-1059
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12) The others

e Polyaromatic Compounds

e Benzylpyridines

12) The others

e Aromatic Compounds

e Aromatic Compounds

COSMOSIL Application Data

Column: 5C,g-AR-IT
Column size: 4.6mml.D.-150mm
Mobile phase: A; Methanol / H,0 = 70/30 s
B; Methanol .
B conc.0—100% °
3—15min Linear gradient
Flow rate: 1.0 ml/min
Temperature:  30°C .
Detection: UV254nm, 0.64AUFS
T8
Sample:
1; Naphthalene 9; Benz/aJanthracene
2; Acenaphthylene  10: Chrysene ',
3; Acenaphthene 11; Benzo/b]fluoranthene y
4; Fluorene 12; Benz/aJpyrene E - - "

15
Thee (aim)

NACALAI TESQUE, INC

5; Phenanthrene
6; Anthracene
7; Fluoranthene

13; Benzo/a/pyrene
14; Dibenz/a, h]anthracene
15; Benzo/g,h,i]perylene

COSMOSIL Application Data

Column: 5PYE
Column size: 4.6mml.D.-150mm
Mobile phase: Methanol/ 20mmol/l KH,PO, = 60/40

Flow rate: 1.0 ml/min
Temperature:  30°C
Detection: UV254nm .
1
Sample: 1; 2-Benzylpyridine
2; 3-Benzylpyridine 3

3; 4-Benzylpyridine

L 1 L 1 1 |
o 5 10 15 20 2
Tise (ain)

NACALAI TESQUE, INC

COSMOSIL Application Data

Column: 5PBB-R
Column size: 4.6mmI.D.-150mm
Mobile phase: Acetonitrile/H,0 = 70/30

Flow rate: 1.0 ml/min

Temperature:  30°C

Detection: UV254nm

Sample: 1; Diphenylmethane  (5.80pg)
2; Fluorene (0.13pg)

COSMOSIL Application Data

Column: 5PBB-R

Column size: 4.6mml.D.-150mm 2
Mobile phase: Acetonitrile/H,0 = 60/40

Flow rate: 1.0 ml/min 1
Temperature:  30°C

Detection: UV254nm

Sample: 1; Dibenzosuberone  (0.25ug)

2; Dibenzosuberenone (0.10pg)

8; Pyrene 16; Indeno/1,2,3-c,d]pyrene AP-0161 AP-0182
e Carvylacetate e Diastereomers
COSMOSIL Application Data COSMOSIL Application Data
Column: 5PYE Column: 5PYE \)\/\N\/
Column size:  4.6mml.D.-150mm Column size: 4.6mml.D.-150mm o s
Mobile phase: Methanol / H,0 = 70/30 Mobile phase: Methanol / H,0 = 80/20 Al o 2 "
Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min ;":@ J”K“’
Temperature:  30°C Temperature: 30°C oL e e Cottrn
Detection: UV215nm Detection: UV254nm 1. Thieots 2. Erythroth
Sample: Carvylacetate (cis, trans) Sample: 1; Threo form !
2; Erythro form 2
L 1 L 1 L L L !
0 5 10 15 o 5 10 B
Time (min)

Tioe (min)
NACALAI TESQUE, INC

NACALAI TESQUE, INC

AP-0184 AP-0186
e Surfactant e Surfactant

COSMOSIL Application Data COSMOSIL Application Data

Column: SPBB-R Column: SPBB-R

Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-150mm

Mobile phase: Tetrahydrofuran /Methanol = 10/90 Mobile phase: Tetrahydrofuran /Methanol = 10/90

Flow rate: 1.0 ml/min Flow rate: 1.0 ml/min

Temperature:  30°C Temperature:  30°C

Detection: RI Detection: RI

Sample: Sample:

Polyoxyethylene hexadecyl ether (500pg) Polyoxyethylene Lauryl Ether (500pg)
0 5 10 15 25 30 (min) o 5 10 15 20 25 (min)
NACALAI TESQUE, INC NACALAI TESQUE, INC

AP-0354 AP-0364

—_ \
B DE—| L L L
5 10 Tmin) 0 5 10 1 (min)
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0358 AP-0360
e Aromatic Compounds e Aromatic Compounds
COSMOSIL Application Data COSMOSIL Application Data
1
Column: 5PBB-R Column: SPBB-R
Column size: 4.6mml.D.-150mm Column size: 4.6mml.D.-150mm
Mobile phase: Methanol/H,0 = 70/30 Mobile phase: Methanol/H,0 = 90/10
Flow rate: 1.0 ml/min 2 Flow rate: 1.0 ml/min
Temperature:  30°C Temperature:  30°C '
Detection: UV254nm Detection: UV254nm
Sample: 1; Propylbenzene (27.9ug) Sample: 1; 1,1"-Binapthyl (0.60pg)
2; Allylbenzene (0.45pg) 2; Perylene (0.72pg)
2
K + m oo b + i i % 2
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0362 AP-0356
e Coloring agent (CBB)
COSMOSIL Application Data
Column: 5C,-MS-I1
Column size: 4.6mml.D.-150mm
Mobile phase: Methanol/ 20mmol/l Phosphate
buffer(pH2.5) = 70/30
Flow rate: 1.0 ml/min
Temperature:  30°C
Detection: UV254nm
Sample: Coomassie Brilliant Blue G-250  (3.0pg)
NACALAI TESQUE, INC
AP-1061
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4. Reference list

150

No. | Column TITLE AUTHOR JOURNAL YEAR | VOL. (ISSUE) PAGE
Extraction and high-performance liquid
chromatographic analysis of Ceo, C70, and ) Journal of ~
21 PYE [6,6]-phenyl Ces-butyric acid methyl ester in Dermont Bouchard, and Xin Ma Chromatography A 2008 1203 (2) 1563-159
synthetic and natural waters
2 PYE Orthogonal screening system of columns for C. West and E. Lesellier Journal of 2008 1203 (1) 105-113
supercritical fluid chromatography : ’ : Chromatography A
A unified classification of stationary phases for . Journal of
23 PYE packed column supercritical fluid chromatography C. West, E. Lesellier Chromatography A 2008 191(1-2) 21-39
Automated fractionation procedure for polycyclic
aromatic compounds in sediment extracts on three | Urte Liibcke-von Varel, Georg Journal of .
2 [PVE coupled normal-phase high-performance liquid Streck, Werner Brack Chromatography A gus s () itz
chromatography columns
Characterisation of stationary phases in
supercritical fluid chromatography with the . Journal of ~ ~
25 PYE solvation parameter model: V. Elaboration of a C. West, E. Lesellier Chromatography A 2007 1169 (1-2) 205-219
reduced set of test solutes for rapid evaluation
Fractionation of chlorinated and brominated a o
p " " Belén Gomara, Carmen . et
2% PYE persistent organic poI_ILlJtan.ts in several food Garcfa-Ruiz, Mara Joss Analytica Chimica 2006 565 (2) 208-213
samples by pyrenyl-silica liquid chromatography e, TS Lufes MERhE Acta
prior to GC-MS determination ?
Rapid Method for Determination of Dioxin-Like Archives of
Polychlorinated Biphenyls and Other Congeners in | J. Buzitis, G. M. Ylitalo and M. M. | Environmental ~
27 PYE Marine Sediments Using Sonic Extraction and Krahn Contamination and 2006 510) 337-346
Photodiode Array Detection Toxicology
Occurrence of Polybrominated Biphenyls, H:ggilia;;]runthachalam PETTET
Polybrominated Dibenzo-p-dioxins, and Yuichi iVIiyake Tsuyoshi ’ Environ. Sci
28 PYE Polybrominated Dibenzofurans as Impurities in ’ e 2006 40 (14) 4400-4405
; . . Okazawa,Prasada Rao S. Technol.
Commercial Polybrominated Diphenyl Ether ;
Mixtures Kodavanti, Kenneth M. Aldous,
and Nobuyoshi Yamashita
NPE Synthesis of cyclic bis(3'-5')diguanylic acid Mamoru Hyodo, Yumi Sato and ~
29 5C1-MS | (c-di-GMP) analogs Yoshihiro Hayakawa Tetrahedron 2006 62(13) 3089-3094
Development and validation of a reversed-phase S. Mutalik. AK. Hewavitharana
30 HILIC high-performance liquid chromatographic method P.N ShaV\; Y.G- S oy S Journal of 2009 877(29) 3556-3562
for quantification of peptide dendrimers in human R‘ol:‘;erts ar!1d H S Parekh * 7" | Chromatography B
skin permeation experiments o
Direct Evidence for Efficient Transport and Minimal | Keisuke Mitsuoka, Ikumi Tamai, Biological &
Metabolism of L-Cephalexin by Oligopeptide Yasushi Morohashi, Yoshiyuki Pharmaceutical g
31 HILIC Transporter 1 in Budded Baculovirus Fraction Kubo, Ryoichi Saitoh, Akira Tsuji | Bulletin 2009 32(8) 1459-1461
and Yukio Kato
Yasunobu ASAO, Toshio
Structures of Acetylated Oleanane-type Triterpene | MORIKAWA, Yuanyuan XIE,
HILIC Saponins, Masaki OKAMOTO, Chem. Pharm
32 5C5-MS-II Rarasaponins 1V, V, and VI, and Anti- Makoto HAMAO, Hisashi Bull . : 2009 57(2) 198-203
'® hyperlipidemic Constituents MATSUDA, Osamu MURAOKA, :
from the Pericarps of Sapindus rarak Dan YUAN, and
Masayuki YOSHIKAWA
Simultaneous measurement of diazolidinyl urea Takahiro Doi, Keiji Kajimura,
33 | HILIC |urea, and allantoin in cosmetic samples by gﬁg’;hlrlaﬁacflr;n"fgﬁggk”' ch‘ig;ﬁ'ag ooy g | 2009 877(10) | 1005-1010
hydrophilic interaction chromatography lwagami 9 graphy
Convergent synthesis of oligomers of triazole- Tomoko Fujino, Naomi Yamazaki | Tetrahedron .
84 | HILIC | i\ ed DNA analogue (TLDNA) in solution phase | and Hiroyuki Isobe Letters A 50(28) DI
Determination of para-aminohippuric acid (PAH) in )
35 | HILIC | human plasma and urine by liquid Phey Yen Han, P. Nicholas Shaw | Journal of 2009 877(27) | 3215-3220
and Carl M.J. Kirkpatrick Chromatography B
chromatography—tandem mass spectrometry
Medicinal Flowers. XXI. Structures of Masay e Yo§h|kaw§, YUCHEE
36 |, HILIC |Perennisaponins A B,C, D, E, and F. Aoyiated |\ 080 BIGEER SO | SRERUAG | 500 56(No.d) | 559-568
5C1s-MS-II | Oleanane-Type Triterpene Oligoglycosides, from D Mu’raoka . Toshio’ CAL BULLETIN :
the Flowers of Bellis perennis Morikawa
37 HILIC Separation efficiencies in hydrophilic interaction igrr:;::aetgiml-ll’irlg?:ll(; Takubo Journal of 2008 1184(1-2) 474-503
chromatography Kanta Horie and Nobuo Tanaka Chromatography A
Triazole-Linked Analogue of Deoxyribonucleic Acid n;gmk\l(;?:;é;omgmgupno, ORGANIC
38 HILIC (TLDNA): Design, Synthesis, and Double-Strand Guillot-Nieckowsi(i and Eiichi LETTERS 2008 10(17) 3729-3732
Formation with Natural DNA Nl amE
. B . . Hsiao-Chin Jen, Shin-Jung Lin
Tetrodotoxin poisoning evidenced by solid-phase e L ainny
39 | HILIC |extraction combining with liquid chromatography— éﬁr;% stfgﬁJ:aL'i'nCahn‘g”Disr:a[‘g é‘;\‘:g::;g ooy g | 2008 871(1) 95-100
tandem mass spectrometry Fwu Iiiwang 9 graphy
CNT-300 Chromatographic Length-Separation and
40 | CNT-1000 Photoluminescence Study on Yuki Asada, Toshiki Sugai, Ryo | Journal of WS
CNT-2000 DNA-Wrapped Single-Wall and Double-Wall Kitaura and Hisanori Shinohara | nanomaterials p

Carbon Nanotubes

Like Compounds in Elbe River Sediments

and M Hecker

Chemistry

(@)
&
8
c O
3@
5r
T No. | Column TITLE AUTHOR JOURNAL YEAR | VOL. (ISSUE) PAGE
E Improved separation of furocoumarins of essential C. Desmortreux, Journal of
(@] 1 | Cholester | . " A M. Rothaupt, C. West and 2009 1216(42) 7088-7095
oils by superecritical fluid chromatography E. Lesellier Chromatography A
Preparative Separation of cis- and trans-Isomers
— of Unsaturated Fatty Acid Methyl Esters Contained . . -
= 2 | Cholester in Edible Oils by Reversed-Phase High- Tsuzuki W, Ushida K. Lipids. 2009 44(4) 373-379
_g Performance Liquid Chromatography.
@ = Yuriko lkeda, Masanori Inagaki,
Q = Cholester | Isolation and Structure of a Galactocerebroside Koji Yamada, Xiao Wen Zhang, CHEMICAL &
o 9 3 - S PHARMACEUTI- 2009 57(3) 315-317
Q= 5C1s-AR-Il | from the Sea Cucumber Bohadschia argus Bo Zhang, Tomofumi Miyamoto
] AT ] CAL BULLETIN
ko] % and Ryuichi Higuchi
o
oo Journal of the
=4 . Watanabe Yuta, Yamada
c O 4
s 4 | Cholester | nfluence of Cold Hardening on Chlorophylland |\ o> “Machida Takeshi, fracultylof 2009 54(1) 195-200
Py Carotenoid in Chlorella vulgaris ; e . . | Agriculture,
Y Honjoh Ken-ichi, Kuwano Eiichi ; .
'g_ Kyushu University
= : . -
Sﬁupgfgslinnzsé';gng;rli;ngMugfégsgeéxi?g}{ggated Asami Hayashi, Masayoshi Arai, | Biological &
5 | Cholester Anti d ) -2 h ! - Mayumi Fujita and Motomasa Pharmaceutical 2009 32(7) 1261-1265
nti-angiogenic Activity against Human Umbilical X }
] " Kobayashi Bulletin
- Vein Endothelial Cells
= . . o . Kazuhide Kataoka, Yuiji
Z 6 | Cholester g;arﬁ"ﬁn%':c"oc“em'cal lodination of Aromatic | 1. vara Koji Midorikawa, Seiji 8;%' Process Res. | 5008 12(6) 1130-1136
S P Suga and Jun-ichi Yoshida :
o ) Nich
2 De r0v0sytnsis of 2 and (7 e Seeko
g 7 | Cholester | hexadecenylitaconic acids by a selective lignin- Takahito Wata’nabe Yoichi " | Phytochemistry 2008 69(14) 2593-2602
% degrading fungus, Ceriporiopsis subvermispora Honda and Takashi Watanabe
5] Kadsuracoccinic Acids A-C, Ring-A seco-
Lanostane Triterpenes from Kadsura coccinea and | Heran Li, Liyan Wang, Syohei L
o || Clielesir Their Effects on Embryonic Cell Division of Miyata and Susumu Kitanaka ol INE, [Pl A 7 Gt
Xenopus laevis
Ken’ichiroh Nakamura, Hiroaki International
— Peptide Thioester Synthesis via an Auxiliary- Mori, Toru Kawakami, Hironobu | Journal of Peptide R R
< 9 | Cholester Mediated N-S Acyl Shift Reaction in Solution Hojo, Yoshiaki Nakahara and Research and 2007 13(1-2) 191-202
5‘ Saburo Aimoto Therapeutics
S Metachromins L-Q, new sesquiterpenoid quinones | Yohei Takahashi, Takaaki Kubota,
3. 10 | Cholester | with an amino acid residue from sponge Spongia Jane Fromont and Jun'ichi Tetrahedron 2007 63(36) 8770-8773
o h
O sp. Kobayashi
=}
2 Metachromins R-T, New Sesquiterpenoids from Yohei Takahashi, Mika Yamada, | CHEMICAL &
@ 11 | Cholester Marine Sponge S (’)n ias q P Takaaki Kubota, Jane Fromont PHARMACEUTI- 2007 55(No.12) 1731-1733
ponge spongia sp. and Jun'ichi Kobayashi CAL BULLETIN
nNAP Possibility of predicting separations in supercritical
12 | PYE |fluid chromatography with the solvation parameter | C: "est J. Ogden and E. dtauiipiz] @i 2009 | 1216(29) | 5600-5607
Lesellier Chromatography A
PBB model
Possibility of predicting separations in supercritical
13 PYE fluid chromatography with the solvation parameter c. Wgst, J. Ogden and E. Journal of 2009 1216 (29) 5600-5607
< model Lesellier Chromatography A
g Calculations and assignments of endohedral Theoretical
o) 14 PYE helium-3 chemical shifts of open-cage fullerenes Guan-Wu Wang and Ping Wu Chemistry 2009 123 (5-6) 375-381
= and higher fullerenes Accounts
. Journal of Liquid
} . Paul G. Stevenson; Sindy
15 PYE Effects of n-n Interactions on the Separation of Kayillo; Gary R. Dennis; R. Chromatography & 2008 31(3) 324-347
PAHs on Phenyl-Type Stationary Phases Andrew Shalliker Related
Technologies
Matthew J. Myers, Gina M.
Organochlorine contaminants in endangered Ylitalo, Margaret M. Krahn, Science of The
16 PYE Steller sea lion pups (Eumetopias jubatus) from Daryle Boyd, Don Calkins, e 2008 396 (1) 60-69
western Alaska and the Russian Far East Vladimir Burkanov and Shannon
Atkinson
Spatial extent, magnitude, and patterns of
persistent organochlorine pollutants in Pacific James E. West, Sandra M. Science of The : ~
e PYE herring (Clupea pallasi) populations in the Puget O'Neill, and Gina M. Ylitalo Total Environment 2008 394 (2-3) 369-378
Sound (USA) and Strait of Georgia (Canada)
Polychlorinated dibenzo-p-dioxins and .
. . . C. Munschy, N. Guiot, K.
18 | pye |dibenzofurans (PCDD/Fs) in marine mussels from | o o nioican ¢ Tixierand J. | Chemosphere 2008 73 (6) 945-953
French coasts: Levels, patterns and temporal e
trends from 1981 to 2005 Y
Analysis of chlorothalonil and degradation products | Alicia Chaves, Damian Shea,
1 PYE in soil and water by GC/MS and LC/MS David Danehower Chemosphere 2008 714 629-638
. .. W Brack, L Blaha, J.P Giesy, M Environmental
20 | pyg |Polychlorinated Naphthalenes and Other Dioxin- | &0 “n Moeder, S Schrader | Toxicology and 2008 27 3) 519-528
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. . . . N 1) Selectivity for polar functional group
- Selectivity of packing materials in reversed phase liquid chromatography -
S - o Q
g < Selectivit g 2
c O c O
g % Selectivity for polar functional group is evaluated based on the g %
% Reversed phase chromatography is the most commonly used method of HPLC, because of the high theoretical separation of benzene, nitrobenzene, which has a nitro group, Cig-MS-I | | %
. . _ . . . C1g-AR-II
o platenumber, excellent separation characteristics, reproducibility, and ease of use. Columns packed with octadecyl group and anisole, which has a methoxy group. The chromatograms cr:8| g o
olester
bonded type silica gel (C1s, ODS) are the most widely used reversed phase chromatography. However, C1s columns below show separation of the three compounds on four PYE F 1
_ provide insufficient separation for compounds similar in hydrophobicity because the main separation mechanism of Cis COSMOSIL columns : Cig-MS-Il, PE-MS, tNAP and PYE. ANAP = Eig"f’g":::r::’r'”e _
: . . . . . . - . . . . . ] . :
= column is based on hydrophobic interaction. It may improve separation of compounds with similar hydrophobicity by using Elution order on the Cis column is as following : nitrobenzene, PE-MS o =
3 . . . . L . . . . NPE ! 3
g % longer columns, changing mobile phases or changing temperature. However, in many cases, it is probably most effective anisole and benzene. Elution orders on the aromatic columns PBBR E % %
T o . . . . . ) L " ) ) . : F T o
= to use different packing materials which retain compounds base on a secondary interaction in addition to hydrophobic are reversed. Separation on the Cis column is based on Ce-Ms | B9 33z
o 8 . : L . ) o 9
g_ g interaction. hydrophobic interaction only. On the other hand, the packing 05 10 15 20 25 30 Ca}_ g
§& materials on the other three columns have aromatic rings and a(Nitrobenzene/Benzene) &8
%)j: At Nacalai Tesque, we offer a variety of COSMOSIL reversed phase packing materials. Summary of these packing reverse the elution order by n-r interaction. é’
- materials and their respective retention mechanism are in Table 1. Retention of compounds in each stationary phase The graph of selectivity for polar functional group is shown below. Among nine COSMOSIL columns, PYE and NPE -
depends on summation of the interactions. Therefore, comprehension of each interaction leads to selection of an columns have the highest selectivity factors for polar groups. As to mobile phases, methanol is more effective than
= appropriate column. acetonitrile for separation using n-r interaction. =
> >
e} ©
° =2
q i i i i i . . <}
8 Table1. Stationary phase and interaction of packing materials Selectivity for polar functional group 8
S Ci-MS-l_| Cu-ARIl | Ce-MS PE-MS "NAP PYE NPE PBB-R | Cholester S
8 Silica gel High purity porous spherical silica Column: 5C, MSHI SPEMS INAP SPYE 8_
I3 Average Column size: 4.6mmIL.D.-150mm I3
. . 3:5-15um 5pum Mobile phase: Methanol / H,0 = 50/50
part|CIe size Flow rate: 1.0 ml/min
Temperature:  30°C
Average approx. 120 A Detection: UV254nm
pore size
o Sample: 1; Nitrobenzene (0.13pg) 1 342
=z ST approx. 300 m?/g 2; Anisole (1.5ng) ) M s Z
v surface area 3: Benzene (4.0ug) 3 ) .
= |
() NO, OCHg @
Q 1 Q
0 >0
= =
8 @ @ @ D
; Nitrobenzene Anisole Benzene o O 0 i 0 5 mini10 o 5 0 mim 15 o O 0 5 Tminy ;
2 NACALAI TESQUE, INC 9'_
® e @
Stationary He
phase O B B . .
L Application data
| A
o} 0
< O‘ & e Separation of tolunitrile position isomers <
% Tolunitriles have three position isomers. It is difficult to separate ortho and para isomers by C1s or PE-MS column because §
= . /7\% //S‘\OH o /7\% e /7\% HSC//S‘\CHS we] o HJC/T'\CHG HSC/T'\CH, ch//s'\% of lack of poor n-r interaction. On the other hand, the isomers are well separated on PYE or NPE column which has strong .
Octadecyl Octadecyl Octyl Phenylethyl | Naphthylethyl | Pyrenylethyl | Nitrophenylethyl | Pentabromobenzyl | Cholesteryl n-m interaction.
Types Monomeric Polymeric Monomeric | Monomeric | Monomeric | Monomeric | Monomeric | Monomeric | Monomeric
Hydrophoblc Hydrophoblc Hydrophoblc Hydrophoblc Hydrophoblc Hydrophoblc Hydrophoblc Hydrophoblc Hydrophoblc COSMOSIL Application Data
interaction interaction interaction interaction interaction interaction interaction interaction interaction
5C,-MS-II SPE-MS
g 1 o 1 1 o 1 1 e | 1 1 H Column: p-
n-n interaction | n-n interaction | n-n interaction | - interaction Plspersllon Shapg . Colomm size: 4. 6mmlD.-150mm o
e interaction selectivity Mobile phase: 5C,-MS-II, SPE-MS, SNPE  Methanol/ H,0 = 40/60
Dispersion Dipole-dipole SPYE Methanol/ H,0 = 60/40
. . . . Flow rate: 1.0 ml/min
interaction interaction Temperature:  30°C - - - - )
Detection: UV254nm o s 10 1 (min) 20 0 s 1o 1 (min) 20
Shape Sample: o-Tolunitrile (2.0pg) 5SNPE
selectivity m-Tolunitrile (2.0ug) o
. p-Tolunitrile (1.0pg)
End capping Near-perfect treatment o | m-
CH CH.
Carbon content | approx. 16% | approx. 17% | approx. 10% | approx. 10% | approx. 11% | approx. 18% | approx. 9% | approx. 8% | approx. 20% o on : ’
©/ CN CN o 5 10 min 15 0 5 10 5 min)20
NACALAI TESQUE, INC
o m- P

154 155



2) Selectivity for dipole 3) Selectivity for polyaromatic compounds
(@] (@]
g 2 Selectivity Selectivity g 2
c O c O
g "é’ Selectivity for dipole is evaluated based on the separation of Selectivity for polyaromatic compounds is evaluated based on g g
5 1,5-dinitronaphthalene and 1,8-dinitronaphthalene. CrgMSI ) the separation of benzene, naphthalene and anthracene. Cig-MS-II | z
- o ) Cyg-AR-Il : . C1g-AR-lI —
@) Dinitronaphthalenes (peak 1 and 2) were strongly retained on Cholester I The elution orders in all columns are the same : benzene, 18 2 @)
s Cholester
PYE and NPE because of n-n interaction compared with PYE 5 naphthalene and anthracene. Retention increases in all PYE
[ Methanol system
. . . . NAP . . . . . e D
— dimethylnaphthalenes. However, there is a slight difference P“E s 3 columns with increasing number of aromatic rings. In addition, aNAP Ejgf;"et:‘a”f'll _
- - | bACetonitrile -
° between these two columns. While 1,5-dinitronaphthalene NPE —= highly dispersive packing materials such as PBB and PYE PE-MS =
g < . . r . . NPE 3c
;'LJ s (peak 2) was preferentially retained on PYE, PBB-R :’_‘% show much stronger retention for polyaromatic compounds due PBBR . 8 oy
o o . . Cg-MS . . . . - T 0
= 1,8-dinitronaphthalene (peak 1) was retained longer on NPE. 8 to dispersion interaction. CeMS ‘ =
- O . o ) 0.0 0.5 1.0 15 - O
g_ g The results with NPE indicate the presence of strong dipole- a(1,8-DNN/1,5-DNN) 1 2 3 4 5 g g
538 dipole interaction. The two nitro group dipoles in a(Naphthalene/Benzene) 58
— = —~ =
Q . . . Q
= 1,8-dinitronaphthalene are aligned for a much greater dipolar =
coupling with the bonded nitrophenyl group in NPE than 1,5-dinitronaphthalene.
Selectivity for polyaromatic compounds
ﬁ:> Selectivitv for dipole 5C,-MS-II 5PBB-R SPYE :
o 5C g MS-1I SNPE 5PYE Column: ©
=i Column size:  4.6mmlI.D.-150mm T
Q Column size:  4.6mml.D.-150mm Mobile phase: 5C¢-MS-1I Methanol/H,0 = 90/10 o
g-_ Mobile phase: C,-MS-II  Methanol / H,0 = 80/20 SPBB-R Methanol/H,O = 90/10 E.,
o NPE Methanol / H,0 = 70/30 SPYE Methanol/H,O = 80/20 (@)
= PYE Methanol / H,0 = 90/10 Flow rate: 1.0 ml/min 2 3 S
8 Flow rate: 1.0 ml/min . : Temperature:  30°C 1 1 1 8—
Iy Temperature:  30°C 2 4 Detection: UV254nm 2 2 &
Detection: UV254nm 3
Sample: 1; 1,8-Dinitronaphthalene(/,8-DNN) (0.21ng) 3 5 Sample: 1; Benzene (1.67ng)
2; 1,5-Dinitronaphthalene(/, 5-DNN) (0.11pg) . 2; Naphthalene (0.11pg) 3 3
3; Naphthalene (0.25pg) 4 3; Anthracene (0.0063pg)
4; I1-Methylnaphthalene (0.35ng) 5 5 ’
5; 1,5-Dimethylnaphthalene (0.42pg) 2 ! @
=z NO; NO NO, GH; CHy 2 b Hzoi 5 0 75 @ & 5 o T P
O 2
] ; 3 " : s : EOS o S 2
g' NO, Ha g
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Application data
Appllcatlon data e Separation of dibenzosuberone and dibenzosuberenone
e Separation of phthalonitrile position isomers C1s retains dibenzosuberone (peak 1) longer than dibenzosuberenone (peak 2). On the other hand, PBB-R and PYE
Phthalonitriles have three position isomers. NPE or PYE completely separates these compounds due to n-n interaction. retain dibenzosuberenone (peak 2), which has a n-electron conjugated system, longer than dibenzosuberone (peak 1).
< Furthermore, NPE strongly retains o-phthalonitrile due to dipole-dipole interaction. <
=1 =
9] COSMOSIL Application Data 5
. . 5C -MS-II 5PBB-R 5PYE
COSMOSIL Application Data N
5C,-MS-II SNPE SPYE Column:
Column size:  4.6mml.D.-150mm 2
Column: Mobile phase: 5C¢-MS-1I  Methanol/H,0 = 80/20
Column size:  4.6mmlL.D.-150mm 5PBB-R Methanol 1 1
Mobile phase: 5C,-MS-II  Methanol/ H,0 = 30/70 0-,p- SPYE Methanol/H,0 = 90/10 2 2
SNPE Methanol/ H,0 = 40/60 Flow rate: 1.0 ml/min 1
SPYE Methanol/ H,0 = 80/20 Temperature:  30°C
Flow rate: 1.0 ml/min Detection: UV254nm
Temperature:  30°C P-
Detection: UV254nm Sample: 1; Dibenzosuberone  (0.1pug)
m- . 2; Dibenzosuberenone (0.025pg)
Sample: o-; Phthalonitrile (0.3pg) m- 0-
m-; Isophthalonitrile  (3.0pg) m o
p-;  Terephthalonitrile (0.15pug) O O O O
CN oN CN ;) 5I (min) ;) .": (min) ;) .": (min)
cN N o o NACALAI TESQUE, INC
N h 5 TR0 0 3 76 15 o 5 10 (min) ! 2
NACALAI TESQUE, INC
CN
o- m- p-
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- 4) Selectivity for molecular shape 5) Selectivity for halides -
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g 2 Selectivity Selectivity g 2
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g "2 Selectivity for molecular shape is evaluated based on the Selectivity for halide is evaluated based on the separation of g g
% separation of chrysene and benz (a) anthracene. The isomers CrgMS-HI = chlorobenzene and bromobenzene. PBB-R shows the highest Crg-MS-II %
- . . . C1g-AR-II ~ . . . . . ) C1g-AR-II —
@) of two polyaromatic hydrocarbons, which consist of four holestar E selectivity factor due to dispersion interaction of the five 18 F (@)
 — Cholester
benzene rings, are difficult to separate because of the similar PYE — bromine atoms. pvE E
L . E O Methanol system :|:'[_| o
— hydrophobicity or aromaticity. However, PYE and Cholester TNAP = ANAP B160%Methanol _
- PE-Ms | —H £ Aceionirie sysiem E O50%Acetonitrile =
= columns, which recognize molecular shape, enable them to we | o= PE-MS =
e | NPE =
oy separate chrysene and benz (a) anthracene. PBB.R p oonr F , 25
o Q i F T o
g9 cos | = coms = || 23
o o
g3 095 100 105 110 1.5 T3
8_ ’n_{ a(Chrysene/Benz[a]anthracene) 1.0 11 12 13 14 8 gJ'_
E S a(Bromobenzene/Chlorobenzene) CC.-’.. S
o o
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Selectivity for molecular shape Selectivity for halide
= 5C -MS-II SPYE Cholester SPE-MS 5C -MS-II 5PBB-R SPYE =
-?; Column: " Column: -:OD
O Column size: 4.6mml.D.-150mm Column size:  4.6mml.D.-150mm =2
o Mobile phase: 5C,¢-